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SAFETY SUMMARY 


RESUSCIT ATION 

Personnel working wlth or near high 
voltages should be familiarwithmethods 
of artificial respiration. Such Infor¬ 
mation should be obtained from the 
Bureau of Medicine and Surgery. 


SAFETY DEVICES 

Do not render inoperati ve, or change 
the settings of, safety devices, except 
under controlled conditions and with the 
specific permission of the ordnance 
officer. Such action must be appropriate- 
ly logged. The lifting of a relief or 
sentinel valve normally indicates a 
dangerous condition. Determine the 
cause of the lifting and immediately 
initiate corrective measures. 


PERSONNEL PROTECTION 

Do not wear clothing with loose ends or 
loops, when working on or near moving 
componente or equipment. Whenever 
working inside atorpedotube(onrollers, 
tripping latch, or stop mechanism) have 
someone standing by to prevent inad- 
vertent tube operation. Whenever work¬ 
ing on the slide valve be certain the 
impulse tank is drained dry and the 
ejection pump muzzle door control valve 
tagged shut. 


ACCESS 

Keep walkways, ladders, doorways, and 
hatches free of unnecessary obstruct¬ 
ione. Bolt walkways and ladders securely 
in place, except where access to specific 
equipment is required, in which case 
rope off and post the affected walkway 
or ladder. Clean up oil or grease spilled 
on walkways or ladders. No entry is 
permitted into a normally closed and 
unventilated tank or tube unless the 
atmosphere in the space is satisfactory 
or unless adequate breathing apparatus 
is wom. At least two men must be 
present during such entry. 


FIRE AND EXPLOSION HAZARDS 

Flush out accumulatione of oil or other 
inflammable material in bilge and from 
around tubes. 


Store oily rags in airtight metal con- 
tainers. 


Do not use highly volatile or toxic 
solvents. 


Do not use compressed air to accelerate 
the flow from containers for oil or 
other combustible fluida. 


COMPRESSED GASES 

Take adequate precaution when working 
with high pressure air to prevent the 
opening of lines that are not completely 
isolated and bled down. 


Do not attempt to repair an air flask 
that is under pressure. 


Never use oxygen as a substitute for 
compressed air. 

TOOLS 

Keep tools and appliances in good work¬ 
ing condition. Do not attempt to use a 
tool that is wom out or defective. 


Keep portable power tools clean, oiled, 
and in good repair. Carefully inspect 
the tools before using. Inspection should 
include checking that the switchoperates 
properly, that plug and cord are free 
of defects, and that the frame is well 
grounded. 


WELDING AND CUTTING 

Permission for any welding or cutting 
operation must be obtained from the 
engineer or duty officer. Then the area 
must be cleared and a fire watchposted. 
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ELECTRICAL EQUIPMENT 

HIGH VOLTAGE warning signa are 
posted on all boxes or switchboards 
carrying 450 volta or more. However, 
under adverse conditiona, even lowvolt- 
ages can cause serioua injury. The 
resiatance of the human body may be 
as low aa 300 ohms. At a current of 
1 milliamp, shock is perceptible; at 
10 milliamps, you cannot let go; 100 
milliamps are fatal if the shock lasts 
for a second. (See NAVSHIPS 250-660- 
42, Electric Shock, Its Cause and Pre- 
vention.) 


Personnel must observe all safety 
regulations at all times. Do not Service 
energized electrical equipment without 
the immediate presence of at least one 
other person capable of rendering aid. 
Under certain conditions dangerous 
potentials may exist in circuits with 
power Controls in theoffposition, caused 
by charges retained by capacitors. To 
avoid casualties, always remove power 
and discharge and ground circuits prior 
to touching them. 


SAFETY PRECAUTIONS 

Listed below is every warning contained in this 
publication and the page on which the warning is 
located. All personnel involved in the operation 
and maintenance of the torpedo tube system must 
fully understand the wamings and the procedures 
by which the hazards are to be reduced or 
eliminated. In addition, personnel should become 
thoroughly familiar with all aspects of safety of 
personnel and equipment before operation or 
maintenance of the equipment. 


WARNING 

Do not open the breech door of a torpedo 
tube until all pressure has been vented. 
A blown open breech door can injure 
personnel and damage equipment. (Pages 
4-2, 4-9) 


WARNING 

Lock the torpedo in the tube immediately 
after loading. If the stop bolt is left in 
the LOAD or FIRE position after the 


torpedo is loaded in the tube, the torpedo 
may move in the tube (if the ship 
assumes either an up- or adown-angle), 
endangering torpedo room personnel or 
damaging either the torpedo or the tube 
doors (breech or muzzle). (Page 4-2) 


WARNING 

Do not snub the torpedo A-cable while 
shutting the tube breech door. Doing so 
can mutilate or sever the cable, render¬ 
ing the torpedo valueless as a weapon 
and possibly dangerous to the ship. (Page 
4-3) 


WARNING 

When securing a tube, be certain it is 
vented. If it is not, tube pressure buildup 
can endanger personnel opening the 
breech door. (Page 4-3) 


WARNING 

Do not assume that a torpedo tube is 
completely flooded because the breech 
door sight glasses are full. An air 
bubble can exist in the tube even with 
the sight glasses indicating a full tube. 
An air bubble escaping from an open- 
muzzle tube can betray the ship position 
to surface or air craft. (Page 4-3) 


WARNING 

When swimout firing a torpedo equipped 
with two guide studs, keep the firing 
switch (or hand firing key) actuated long 
enough for the guide stud nearest the 
tail of the torpedo to ciear the stop bolt. 
Rotation of the stop bolt to the LOAD 
position before both guide studs ciear the 
stop bolt will cause the torpedo to jam 
in the tube with the torpedo motor 
running. (Page 4-4) 


WARNING 

Be certain that the tube is empty (no 
torpedo loaded) before firing a water 
slug. If a torpedo were in the tube, it 
would be e jected and would be dangerous 
to any ship or installation in its path. 
(Page 4-5) 
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SAFETY SUMMARY 


WARNING 

Since it is possible to fire an inboard 
slug with a torpedo loaded in the tube, 
keep the tube muzzle door (and slide 
valve) locked shut (tube interlock handle 
in the vertical position). If the tube 
muzzle door (and slide valve) were 
open while attempting to fire an inboard 
slug, the starting Circuit would be com¬ 
plete for electrically started torpedoes, 
or (since the stop bolt would be auto- 
matically rotated to the FIRE position) 
a mechanically started torpedo could be 
moved muzzleward in the tube far enough 
for the torpedo starting lever to engage 
the tube trippinglatch. Ineither instance, 
the torpedo would swim out of the tube 
to endanger any ship or installation in 
its path. (Page 4-6) 


WARNING 


Whenever an interlock is broken, be 
certain it is reconnected and locked in 
the normal operating position immedi- 
ately after completion of the operation 
for which the interlock was broken. 
(Page 4-7) 


WARNING 


Whenever disconnecting a mechanical 
interlock to enable a functional check 
of electrical interlock switches, be cer¬ 
tain to reconnect it immediately follow- 
ing completion of the inspection. (Page 
5-4) 
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Chaptor 1 


INTRODUCTION 


SCOPE 

This publication describes 21-Inch Submerged 
Torpedo Tube Mk 60 and Mods, as installed on 
board SSR(N)586. It describes in detailthe torpedo 
tubes and their ejection pumps. It describes in 
general,certain equlpment which thoughnot under 
direct cognizance of the Bureau of Naval Weapons 
and not part of the torpedo tubes proper, is 
necessary to the operation of the tubes. 

The publlcation includes physical and functional 
descriptione of the torpedo tubes and associated 
systems and equipment, as well as procedures 
for torpedo tube operation (including safety pre- 
cautions) and maintenance. 

Descriptions of the torpedoes and mines 
launched by the tubes, their handling and stowage, 
the fire control system, and other associated 
systems are included only as they pertain to the 
operation of the torpedo tubes. More complete 
details conceming these subjects are included in 
the list of reference publications at the end of 
this chapter. 

TUBE PERFORMANCE 

The primary fune tion of 21-Jnch Submerged 
Torpedo Tubes Mk 60 and Mods, figure 1-1, is 
to launch weapons from within the submarine to 
sea. Not only must this function be accomplished 
with minimum effort and maximum speed and 
safety, but the tubes also must meet the follow- 
ing requirements. 

1. The tubes must launch torpedoes while 
the ship is either submerged or surfaced. 

2. The tubes must launch torpedoes at an 
ejection velocity of 40 feet per second (minimum) 
with impulse air pressure of 1500 to 2000 psi. 


NOTE: For normal torpedo firing, the 
torpedo impulse air flask is charged to 
1500 to 2000 psi, with the exact pressure 
varying according to the type of torpedo 
or mine to be fired (and possibly the 


supply of high pressure air available). 
Henceforth, in this publlcation, the air 
flask charge of 1500 to 2000 psi will be 
referred to as prescribed impulse pres¬ 
sure, or impulse air. 


3. Each tube isdesignedtooperate separately 
during a complete cycle (Le. loading, flooding, 
firing, and draining). 

4. Certain capabilities and limitations of 
torpedo tubes and torpedoes are classified. In 
order to make diis publlcation conveniently avail¬ 
able to the personnel concerned, the classified 
characteristies have been omitted. However, the 
following Information may be obtained from Detail 
Specifications for Building Submarine SSR(N)586. 


a. Sea pressure that the torpedo tubes are 
deslgned to withstand. 

b. Operating depths and speeds when firing 
torpedoes. 

c. Time required to prepare tubes for firing. 

d. Time delay between successive firings. 
TORPTOO TUBE SYSTEM 

The torpedo tube system is actually a combina - 
tion of several supporting systems: flrst, die 
major tube compooents; second, the associated 
systems; and third, a tabular presentation of 
torpedo tube system data. See figure 1-2. 

MAJOR OOMPQNENTS. There are six 21-Inch 
Submerged Torpedo Tubes Mk 60 and Mods. 
Four are located in the fbrward torpedo room 
and two in die after torpedo room. Each tube 
consists of seven major components: the barrel, 
breech door mechanism, muzzle door mechanism, 
torpedo stop mechanism, interlock mechanism, 
tripping latch mechanism, and firing mechanism. 
Table 1-1 lists the mark and mod designatkms of 
the major componente for each of die six torpedo 
tubes. 
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labim 1-1. Marfc and Mod Dosignations d Tuba Mochan lim» 


Tube Na 

Seriml Na 

1 

(Fwd) 

11068 

Mk Mod 

2 

(Fwd) 

11069 

Mk Mod 

S 

(Fwd) 

11060 

Mk Mod 

4 

(Fwd) 

11061 

Mk Mod 

S 

(Aft) 

11062 

Mk Mod 

6 

(Aft) 

11068 

Mk Mod 

Barrel 

14 1 

14 

2 

14 

1 

14 2 

14 

2 

14 1 

Torpedo Stop 
Mechanism 

15 1 

15 

1 

15 

1 

15 1 

15 

1 

15 1 

Interlock 

Mechanism 

6 11 

6 12 

6 

11 

6 12 

6 

12 

6 11 

Firing 

Mechanism 

6 3 

6 

4 

6 

3 

6 4 

6 

4 

6 3 

Breech Door 
Mechanism 

20 5 

20 

6 

20 

5 

20 6 

20 

6 

20 5 

Muzzle Door 
Mechanism 

21 5 

21 

6 

21 

5 

21 6 

21 

8 

21 7 

Tripping 

Latch 

Mechanism 

16 3 

16 

4 

16 

3 

16 4 

16 

4 

16 3 


Tube BarreL The tube barrel houses the 
torpedo prior to firing and provides a mounting 
surface for many associated tube componente. 
It is made watertight by a pair of doors, one 
at each end v and has piped connectione for blow- 
ing v venting, flooding, and draining. Barrel open- 
ings are provided for admission of sea water 
(during ejection) and for penetrations by the 
stop bolt and txlpping latch. 

Breech Door Mechanism. The manually ope r- 
ated breech door mechanism provides the breech- 
end watertight seal for the barrel, breech door 
penetrations for signal-to-torpedo electrical 
cabllng, pressure and capaclty indicators, and 
other de vices. 

Muzzle Door Mechanism. The hydraulically 
operated muzzle door mechanism provides the 
muzzle-end watertight seal for the barrel, and 
operates not only the muzzle door, but also 
die tube slide valve and various electrical and 
mechanical interlock and indication de vices. 

Torpedo Stop Mechanism. Theairor mechani- 
cally operated torpedo stop mechanism is a stop/ 
locking device that frees die torpedo at instant 


of launching, stops the forward motion of a 
torpedo being loaded, or locks a torpedo in the 
tube. 

Interlock Mechanism. The torpedo tube inter¬ 
lock mechanism (not to be confused with the 
overall torpedo tubes interlock system) includes 
interlocks, disconnect de vices, and interlock 
operatore for a majority of the system 
components. It provides interlocks that: 

1. Prevent operating the hand firing key and 
the transfer switch if the tube interlock handle 
is in the vertical position. 


NOTE: A disconnect device enables 
operating the hand firing key and/or 
the transfer switch with the interlock 
handle in the vertical position (firing 
an inboard slug). 


2. Prevent firing the same tube twice without 
shutting and reopening the tube muzzle door. 
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3. Prevent moying the anti-refire plunger of 
the stop cylinder valve to the fired position with 
the tube muzzle door shut. 

4. Prevent the muzzle door from shutting 
(because of a hydraulic failure) during the firing 
cycle. 

5. Prevent moving the firing plunger of the 
stop cylinder valve to the fired position with 
the tube interlock handle in the vertical position. 


NOTE: A disconnect device enables 
moving the firing plunger to the fired 
position with the interlock handle in the 
vertical position (firing an inboard slug). 


6. Prevent openlng the tube muzzle door with 
the interlock handle in the vertical position. 

7. Operate the muzzle door nest interlock. 

8. Operate the drain valve interlock. 

Tripping Latch Mechanism. The tripping latch 
mechanism, operated either manually or auto- 
matically, is interlocked with the tube breech 
and muzzle doors. The tripping latch triggers 
the motors of mechanically started torpedoes. 


Firing Mechanism. The firing mechanism, 
operated electrically (remotely) or manually 
(locally), triggers the sequence of events that 
culminates in the ejection of the torpedo. 

ASSOCIATED SYSTEMS. The following Sys¬ 
tems and system components, though not tube 
components, ha ve vital roles in torpedo tube 
operation: flood and drain, compensating (forward 
nest only) and pressure equalizing systems (water 
T round torpedo (WRT) tank and trim tank); firing 
system; ejection system (Ejection Pumps Mk 7 
and Mods, impulse flask, and impulse tank); 
interlock system; and shipping, loading, and 
stowing systems (hydraulic loading hoist in for¬ 
ward torpedo room). 

Flood, Drain, Compensating, and Pressure 
Equalizing Systems. Each tube is flooded from or 
drained to the WRT tank — one WRT tank serves 
the forward nest, another serves the after nest — 
through a drain valve. Only the forward WRT 
tank is fitted with a valve that permits water to 
overflow into the forward trim tank when the 
WRT tank is full. Flooding and draining is con- 
trolled by hydraulically operated valves, the 


operation of which either vents or admits 50-psi 
air to the tubes, the WRT tanks, and die trim 
tanks. 

The forward WRT tank can be flooded from 
sea through a hydraulically operated compensating 
valve and a manually operated quick-flooding 
valve. The after WRT tank must be flooded 
through the trim system. 

Tube and impulse tank pressures are equalized 
with sea pressure by separate manually operated 
equalizing valves which connect the tube (or 
impulse tank) to sea via a drain line (direct) 
connection and a separate line to sea. 

Firing System. This system triggers the 
torpedo ejection system. Actuating the firing key 
valve (remotely or locally) admits 400-psi air 
(via the air interlock valve, stop cylinder valve, 
torpedo stop cylinder, ram control timing valve, 
and throttle valve) to actuate the firing control 
valve which vents impulse air holding the firing 
valve shut. The firing valve lifts to trigger the 
ejection system. 

Ejection System. With the ejection system 
triggered, impulse air enters the ejection pump 
air cylinder from the impulse flask, moving the 
air cylinder piston aft (forward for the stem 
nest). The ejection pump water cylinder piston, 
mounted with the air cylinder piston on a common 
shaft, moves water out of the water cylinder, 
into the impulse tank, and into the breech end of 
the torpedo tube (via the open slide valve) to 
eject the torpedo. 

Interlock System. Though not actually com- 
ponents of a single system, the various inter - 
locks that serve the torpedo tube system (except 
components of Interlock Mechanisms Mk 6 Mods 
11 and 12) have been grouped into a functional 
interlock system. 

A tube interlock handle (part of Interlock 
Mechanism Mk 6 Mod 11 or 12) on each torpedo 
tube operates mechanical interlocks that: 

1. Prevent opening more thanone same-bank 
tube muzzle door (and slide valve) at the same 
time. 

2. Lock the drain valve shut when the inter¬ 
lock handle is in the horizontal position, or 
unlock the drain valve when the interlock handle 
is in the vertical position. 

3. Lock the breech door locking ring in the 
locked shut position when the interlock handle is 
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in the horizontal position, or unlock the breech 
door locking ring when the interlock handle is 
in the vertical position. 

The interlock system also provides interlocks 
that: 


1. Prevent rotating the breech door locking 
ring with the breech door open. 

2. Prevent opening the breech door with the 
tripping latch extended into the tube bore, and 
prevent opening the muzzle door with the tripping 
latch withdrawn from the tube. 


NOTE: A disconnect device enables 
ejecting a shrouded torpedo or mine 
from the tube with the tripping latch 
withdrawn from the tube. 


3. Prevent completion of electrical firing 
and starting circuitry to more than one same- 
bank tube at a time. 

4. Prevent firing air from being applied to 
the system unless the ejection pump muzzle door 
is open. 


General: 

Operating and Reload Personnel 


Torpedo Complement (Stowed and 


Number of Tubes 


Shipping, Ix>ading, and Stowing Systems. 
Torpedoes are shipped aboard nose first through 
the forward and after torpedo room hatches 
and are removed tail first through the same 
hatches. Fourteen torpedoes can be stowed on 
board: four in the forward tubes, six on racks 
in the forward room, two in the after tubes, and 
two on racks in the after room. 

In each torpedo room, a snatch block and 
loading pole and line are used to move torpedoes 
into or out of tubes. Handling dollies and tracks 
permit same-level athwartship movernent of 
torpedoes. 

In the forward torpedo room, a hydraulic hoist 
facilitates torpedo handling — raislng torpedoes 
horizontally from one working level to another 
and tilting the shipping tray (platform). In the 
after room, two 2-ton Chain falis (hooked to the 
shipping tray) perform the same function. 

TUBE SYSTEM DATA 

Pertinent torpedo tube system data is pre- 
sented in tabular form to summarize the more 
important Information concerning system oper- 
ation anddescription. The section includes general 
system data as well as tube barrel and firing 
and ejection systems data. 


10 men (fwd) 
9 men (aft) 

Loaded). 10 (fwd) 

4 (aft) 

. 4 (fwd) 

2 (aft) 


Trim Tanks Capacity. 6202 gal. (fwd) 

6277 gal. (aft) 

Torpedo Tube Capacity (Approx.). 380 gal. (each) 

WRT Tanks Capacity. 786 gal. (fwd) 

883 gal. (aft) 

Tank and Tube Blowdown Air. 50 psi 

Hand Pump Supply Tank Capacity. 10 gal. (fwd) 

10 gal. faft) 
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Torpedo Tube Barrel: 

Muzzle Velocity 

(At 1500 to 2000 psi). 

Length. 

Effective Length 

(Muzzle Door Shut). 

Bore (Internal Diameter) . . . 

Firing System: 

Control Air. 

Ram Return Air. 

Starting, Firing, and 
Indicator Circuit Power . . . 

Ejection System: 

Impulse Flask Capacity . . . . 

Impulse Flask Charge 
(Normal Ejection). 

Impulse Flask Charge 
(Inboard Slug). 

Water Cylinder Internal 
Diameter. 

Water Cylinder Pistem 
Outside Diameter. 

Air Cylinder Internal Diameter 

Ram Stroke. 

Impulse Tank Capacity .... 


40 ft/sec (min.) 
(or 23.7 knots) 

252 in. 


249-13/16 in. 
(+ or - .015 in.) 

21.125 in. 
(+ .020, - .000 in.) 


400 psi 
150 psi 


115v60cpsac 


10cu.ft. (fwd) 
7 cu. ft. (aft) 


1500 to 2000 psi 


200 to 300 psi 


25 in. (fwd) 
30-5/8 in. (aft) 


. 24-15/16 in. (fwd) 

30-9/16 in. (aft) 

7-1/2 in. (fwd) 

9 in. (aft) 

14 ft. 1-7/8 in. (fwd) 

9 fL 5-1/2 in. (aft) 

1436 gal. (fwd) 
1691 gal. (aft) 
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ARRANGEMENT 

There are two torpedo tube installations (nests) 
aboard SSR(N)586: one in the bow; one in the stem. 
The bow ne st consists of four torpedo tubes 
arranged in two vertical banks. The stem ne st 
consists of two torpedo tubes arranged side by 
side. The tubes are numbered and located as 
follows: 


Tube No. 1 (fwd) 
Tube No. 2 (fwd) 
Tube No. 3 (fwd) 
Tube No. 4 (fwd) 
Tube No. 5 (aft) 
Tube No. 6 (aft) 


starboard, upper. 
port, upper. 
starboard, lower. 
port, lower. 
starboard. 
port. 


The bow tubes are installed in the forward 
hull and superstructure (between frames 9 and 
21) with their longitudinal axes parallel to the 
longitudinal axis of the ship, figure 1-3. The 
tube breech ends are located 3/8 inch abaft 
frame 20 in the forward torpedo room (about 
four feet abaft bulkhead No. 18). The tube barrels 
extend forward through bulkhead No. 18, the 
forward impulse tank, and No. 1 main ballast 
tank, and terminate 11-5/8 inches forward of 
frame 10 in the bow fairwater. The centerlines 
of the two tube banks are 24 inches to port and 
to starboard of the ship centerline. The star¬ 
board tubes are Torpedo Tubes Mk 60 Mod 1 
(right-hand); the port tubes are Torpedo Tubes 
Mk 60 Mod 2 (left-hand). 

The stem tubes are installed in the after hull 
and superstructure (between frames 169 and 180) 
with their horizontal axes parallel to the horizonta! 
axis of the ship. The tube breech ends are 


IMPULSE TANK 


FR. 10 




TUBE 
NO. 2 



TUBE 
NO. 3 


FR. 18 


FR. 11 


FR. 17 


CHAIN LOCKER 


MAIN BALLAST 

TANK NO. 1 


Figuro 1-3. Tubo Barrol Locationi 


k 
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located 3/8 lnch forward of frame 169 in the 
after torpedo room (about four feet forward of 
bulkhead No. 171). The tube barrela eztend aft 
through bulkhead No. 171 and die after impulse 
tank and terminate 11-5/8 inches abaft frame 
179 in the free-flooding portion of the ship 
superstructure. The tubes are 22 feet 2 inches 
above the basellne of the ship and their center- 
lines are 24 inches from die ship centerllne, 
to port and to starboard. The starboard tube (No. 
5) is a Torpedo Tube Mk 60 Mod 4 (left-hand); 
the port tube (No. 6) is a Torpedo Tube Mk 60 
Mod 3 (right-hand). 


NOTE: Hand is determined by viewing a 
torpedo tube from die breech end. Thus, 
the port-side bow tubes are left-hand, 
but the port-side stem tube is right- 
hand. 


In addition to the tubes themselves, the bow 
and stem nests have piped connectione to the 
hydraulic, compressed air, and trim and drain 
systems. The tubes also have electrical con¬ 
nectione to the fire control system for remote 
indlcation of the various interlocks and remote 
operation of the firing key valve. 

OPERATING CYCLE, S1MPIIFIH5 

The 8lmplified operating cycle describes in 
general terms what happens to a torpedo tube 
during basic operations — loadlng, flooding, 
firing (ejection), and draining. It doesnot describe 
ali the valves, interlocks, and other Controls 
which must be operated to accomplish the various 
phases of torpedo tube operation. 


CAUTION: Under no clrcumstances 
should the descrlption of the simplifled 
operating cycle be used as a guide in 
torpedo tube operation. The descrlption 
is intended only to assist ship personnel 
unfamlliar wlth torpedo tube operation in 
understanding the functional relationehip 
of the various major system components. 


Componente lnvolved in the simplifled opera¬ 
ting cycle, flgure 1-4, are: 

1. The torpedo tube, consistlng of a breech 
door, muzzle door, slide valve (connecting the 
tube to the water-fllled impulse tank), blow 


(50-psl air) and vent connections, and drain 
connectione (through a tube drain valve to the 
blow - and-vent - equipped water 'round torpedo 
(WRT) tank). 

2. The pull-type ejection pump, consistlng of 
an air cylinder and a water cylinder (the piston 
of one connected to the piston of the other by 
means of a common shaft). At one end of the 
water cylinder, a muzzle door opens to sea, and 
near the other end (the end penetrated by the 
common shaft) are openlngs to the impulse tank. 

3. The firing valve, which blocks or admits 
impulse air to ejection pump air cylinder. 

4. The impulse air flask, with connectione to 
the ejection pump air cylinder (through the firing 
valve) and to the high pressure (3000-psl) air 
system (through a reducing station). 

LOADING. Before a torpedo is loaded, the 
torpedo tube is checked dry and vented and the 
breech door is opened, figure 1-4. The torpedo is 
moved (using the snatch block and loadlng pole 
and line) from the dollles into the tube. The 
breech door is shut and locked, the ejection 
pump muzzle door is opened, and the Impulse 
flask is charged to prescribed pressure. The 
torpedo tube is now loaded. 

FLOODING. To flood the loaded tube, figure 
1-5, water is blown from the WRT tank through 
the open tube-drain valve into the vented torpedo 
tube. When the tube is completely flooded, WRT 
tank blowing and tube venting are secured and 
the tube drain valve is shut. The tube is now 
flooded; however, before the torpedo can be 
ejected, tube pressure and sea pressure must be 
equalized and the tube muzzle door must be 
opened, figure 1-6. When this is done, the tube 
is ready for firing. 

FIRING (EJECTION). The tube can be fired 
either locally or remotely. In either mode, firing 
actuates the firing valve to ciear the line between 
the impulse flask and the ejection pump air 
cylinder, figure 1-7. Impulse air enters the air 
cylinder and moves the air cylinder piston in the 
direction of the tube breech end; the connecting 
shaft moves the water cylinder piston in the 
same direction. The motion of the water cylinder 
piston: (1) draws water in through the open 
ejection pump muzzle door; and (2) moves water 
into the impulse tank, through the open slide 
valve (which opens when the tube muzzle door is 
opened), and into the breech end of the torpedo 
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tube where it exerts sufficient pressure to eject 
the torpedo. The tube has been fired and the 
torpedo ejected. 

DRAINING. Before the tube can be reloaded 
or unloaded, it must be drained to the WRT 
tank, figure 1*8. After the tube muzzle door is 
shut, water is blown from the tube, through the 
open tube drain valve, to the vented WRT tank. 
When the tube is empty of water, tube blowing 
and WRT venting are secured, the tube is vented, 
and the tube drain valve is shut. 

The tube also can be drained by gravity; this 
mode is slower than blowing, but requires no 
compressed air. Gravity causes water to drain 
from the vented tube, through the open drain 
valve, to the vented WRT tank. When the tube 
is empty of water, the drain valve is shut, and 
WRT venting is secured. The tube is now drained, 
vented, and ready for a reload. 

REFERENCE PUBUCATIONS 

Detailed Information conceming componente of 
these systems and their applications to the 


torpedo tube installations will be found in the 
following publicatione. 


1. NAVWEPS OP 2662, Fire Control System 
Mk 101 Mod 11; System Description and Operation 
(Underwater) (U). This publication covers the 
operation of the electronic system that transmits 
Information, picked up by various fire control 
components, to electrically set torpedoes. 

2. NAVSHIPS SIB-SSR(N)586-1, Ship Infor¬ 
mation Book, SSR(N)586, Volume 1, General 
Information. This publication covers torpedo 
handling and stowage. 

3. NAVSHIPS SIB-SSR(N)586-2, Ship Infor¬ 
mation Book, SSR(N)586, Volume 2, Ships PipLng 
Systems. This publication covers the description, 
operation, and maintenance of the ships hydraulic, 
high and low pressure air, and trim and drain 
piping systems. 

4. NAVSHIPS SIB-SSR(N)586-5, Ship Infor¬ 
mation Book, SSR(N)586, Volume 5, Ships Interior 
Communications and Fire Control Systems. This 
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Figure 1-5. Torpedo Tube Operation, Stmpltfied—Fhoding 


publication covers the description, operation, and 2. NAVWEPS OP 699, Torpedo Mk 27 Mod4; 

maintenance of equipment and circuitry in the Operation and Maintenance (U). 
ships IC/FC systema. 

3. NAVWEPS OP 2059, Torpedo Mk 14 Mod 5; 
5. NAVSHIPS TAB - SSR(N)586 - 1, Training Description, Operation, and Maintenance. 

Aid Book, SSR(N)586, Volume 1, Piping. This 

publication provides diagrams of ali ships piping 4. NAVWEPS OP 2078, Torpedo Mk 18 Mod 

systems, including those serving the torpedo 4; Description, Operation, and Maintenance. 

tubes. Color is used to show either fluid flow 

or function. This book contains no text, but all 5. NAVWEPS OP 2116, Torpedo Mk 16 Mod 

valves and components are identified. 6; Description, Operation, and Maintenance (U). 

The following publicatione contain Information 
on the torpedoes that can be launched by these 
torpedo tubes: 

1. NAVWEPS OP 691, Torpedo Mk 28 Mods 
2 and 3; Description, Operation, and Maintenance 
(U). 
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6. NAVWEPS OP 2356, Torpedo Mk 37 Mod 
0; Description, Operation, and Maintenance (U). 

Chapter 6 of this publication includes llsts of 
Bureau of Naval Weapons (Ordnance) and Bureau 
of Ships drawings and test forms applicable to 
these torpedo tubes. 
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DRAIN VALVE 
(SHUT) 


SUDE VALVE 
(OPEN) 


WRT TANK 
(VENTED) 


TORPEDO TUBE FLOODED 
(VENT SHUT) 


TUBE 

MUZZLE 

DOOR 

(OPEN) 


EJECTION PUMP 
MUZZLE DOOR 
(OPEN) 


Figuro 1-6. Torpedo Tubo Oporation, SimplHled—Ready 
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RAM (FIRING STROKE) 


Figure 7 - 7 . Torpedo Tube Operation, Simptified—Firing 
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Figure 7 - 3 . Torpedo Tube Operation, Simplified—Dr a Mng 
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Chapfw 2 


PHYSICAL DESCRIPTION 


The bow and stern torpedo tube installations 
are similar in nearly ali respecta. Dissimi- 
larities between the two installations exist mainly 
in the number and location of components. Lf 
differences are not specified in component 
descriptions covered in this chapter, it is to 
be assumed that the components are duplicated 
for each installation. 


TUBE COMPONENTS 

BARREL. The barrel, figure 2-l f is the basic 
component of the torpedo tube. It is 21 feet from 
breech to muzzle and has an intemal diameter of 
21.125 inches (plus .020 inch, minus .000 inch). 
With the centerline parallel to that of the ship, 
each forward-nest barrel extends from the torpedo 
room f through the torpedo room forward bulkhead, 
the forward impulse tank, and No. 1 main ballast 
tank f to the bow fairwater. Each after-nestbarrel 
extends from the torpedo room, through the 
torpedo room after bulkhead, and the after 
impulse tank, to the stern superstructure. 


Barrel Shell. The barrel shell consists of 
three overlapping, sleeve-fit sections — breech, 
middle, and muzzle — that are welded together. 
Four longitudinal lands, spaced 90 degrees apart 
at the 3-, 6-, 9-, and 12-o’clock positions, are 
secured to the interior of the barrel shell with 
countersunk screws. The longitudinal lands, which 
run the length of the barrel, are interrupted 
for the rollers, slide valve, and other equipment. 
The 12-o'clock land is slotted to take the torpedo 
guide stud; the slot is flared at the breech end, 
figure 2-2. The breech-end circumferential land, 
also secured to the barrel with countersunk 
screws, is machined at the 12-o’clock section to 
take the flared portion of the longitudinal land, 
and at the 3-, 7-, and 11-o'clock positions (left- 
hand tube), and 1-, 5-, and 9-o'clock positions 
(right-hand tube) to take the arms of a spider. 


Each forward-nest barrel issupportedatthree 
points: (1) the torpedo room forward bulkhead, 
(2) the bulkhead between the forward impulse tank 
and No. 1 main ballast tank, and (3) the No. 1 
main ballast tank forward bulkhead. Each after- 
nest barrel is supported at four points: (1) 
the torpedo room after bulkhead, (2) the bulkhead 
separating the impulse tank from the after free- 
flooding space, (3) frame 175 in the after free- 
flooding space, and (4) frame 178 in the after free- 
flooding space. The barrel is welded to the bulk¬ 
head at the points of penetration. 


The portion of the barrel that passes through 
the impulse tank contains six rectangular, grid- 
covered ports that are covered (or uncovered) 
by a slide valve. Two 2-inchopenings,oneat each 
end of the upper side of each barrel, are connected 
to blow and vent piping. Two larger grid-covered 
openings, on the lower outboard side of each 
barrel, are connected to flood and drain piping. 


The barrel shell sections are made of high- 
tensile Steel, intemally clad with monel (nickel- 
copper alloy). They are formed by rolling the 
bimetallic piate and welding the junction seam. 
Pads are welded to the breech and middle sections 
for attaching various tube components. The breech 
end is threaded to take the breech door lock- 
ing ring. 

Rollers. Seven rollers are fitted into each 
barrel to facilitate loading. Each roller projects 
upward through aseparateopeninginthe6-o T clock 
section of the barrel, and is supported by an 
individual drain-equipped roller box, figure 2-3, 
that Is bolted to the underside of the tube barrel. 

Each roller is mounted on an axle pin held 
to the roller box byapairof adjusting studs. Each 
roller box has a piped connection to a common tube 
drain header. 
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TORPEDO GUIDE SLOT 



LONGITUDINAL LAND 
(ONE OF FOUR) 


BLOW AND VENT PORT 
(ONE OF TWO) 


SLIDE VALVE 
(OPEN) 


TORPEDO GUIDE SLOT 


DRAIN PORT 
(ONE OF TWO) 


LOCKING 

RING 


ROLLER 

(ONE OF SEVEN) 


CIRCUMFERENTIAL 

LAND 


ROLLER 

(ONE OF SEVEN) 


STOP BOLT 
(LOAD) 


TRIPPING LATCH 
(WITHDRAWN) 


BLOW AND VENT PORT 
(ONE OF TWO) 


STOP BOLT 
„ (LOAD) 


DRAIN PORT 
(ONE OF TWO) 


(BREECH END) 


(MUZZLE END) 


Figure 2-2. Tube Interior—Breech and Muzzle Ends 


Slide Valve. The slide valve, figure 2-4, is a 
one-piece,castbrass f cylindrical tube, fitted into 
the tube barrel and co-axial with it. The slide 
valve moves muzzleward on 12 pairs of micarta 
slippers to uncover the six equally spaced, 
rectangular porta in the tube barrel, figure 2-5. 
It moves breechward to cover the porta, figure 
2-6. The total movement from the open to shut 
position is 11.312 inches. The seal between the 
slide valve and the tube barrel is made by two 
single-lip, synthetic-rubber gaskets. The breech¬ 
ward gasket is fixed in the barrel; the muzzle¬ 
ward gasket is fitted to the muzzleward end of 
the slide valve and moves with it. The breechward 


end of the slide valve is chamfered to permit 
it to ride over the tube barrel gasket when 
shutting. 

Slide Valve OperatingMechanism. Atwo-sided 
rack is secured to the rod that opens and shuts 
the tube muzzle door. Pinions engage the rack and 
transmit its motion, through a pair of shafts, to 
pinions that drive two other racks. These other 
racks are secured to rods that are attached to 
the slide valve with brackets. Each bracket is 
secured to the slide valve with four screws, 
accessible from within the tube. 
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Figurm 2-3. Barrel Roller and Brackaf 


BREECH DOOR. Each torpedo tube is fitted 
with a cast brass, circular breech door, figures 
2-7 and 2-8, that is hinged to open outboard. 
The door has eight locking lugs on the outer 
rim. A pivoted handle is secured to the face 
of the door; two breech door latch-operatingrods 
are bolted to the handle. A hinge arm bolted to 
the door pivots on a vertical hinge pin held in a 
bracket bolted to the side of the tube. Extensions 
of the hinge arm bear against the bracket to 
limit the opening swing of the dor. 


In the center of the breech door Is an opening 
to accommodate the B-cable connector receptacle. 
In the breech door are fi ve ports, two for each 
of the two breech-door-mounted sight glasses 
(water level gages); the fifth for a ground key 
cock. 

Locking Ring. The locking ring rotates on 
threads at the Dreech end of the tube barrel. On 
the inner rim, eight locking lugs match the lugs 
on the outer rim of the breech door. A rack on 
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(SEE DETAIL 1) 
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DETAIL 1 
BARREL GASKET 


DETAIL 2 

SLIDE VALVE GASKET 


SLIDE VALVE 


BRACKET 

RETAINING 


(SEE DETAIL 2) 


MUZZLEWARD 


Figura 2-4. Slida Valve—Cufaway Via w 


the lower side of the locking ring meshes with a 
bracket-mounted pinion secured to the barrel. The 
pinion shaft is square-ended to take a detachable 
operating handle. The outer rim of the locking 
ring is also fittedwith: (l)aboss which is engaged 
by a lug to lock the ring in the locked position, 
(2) a stop which is engaged by a pawl on the hinged 
side of the breech door to lock the ring in the 
unlocked position, and (3) a stop which limits the 
unlocking rotation of the ring. 

Connector Receptacle. The B-cable connector 
receptacle is located in the center of the breech 
door. The 65-conductor B-cable is connected out- 
side the tube to the fire control system. To the 
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inner side is connected either the A-cable con¬ 
nector plug or a special protector plug. If the 
B-cable is removed, a special blanking plug is 
installed in the door opening. 


Sight G l asses. Two vertical, reflex-type, 
pressureproof, water-level-indicating sight 
glasses are fitted to the exterior of each breech 
door. Each sight glass is bolted to the breech 
door and connected to two ports penetrating the 
breech door. 

Pressure Gage. A gage indicating pressure 
within the tube is bolted to the exterior of the 
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breech door. It is connected to the interior of 
the tube through a fitting in the side of the lower 
sight glass bracket. 

Gasket. A T-shaped f single-lip rubber gasket 
is embedded in the inner surface of the breech 
door. It is secured by a gasket retaining ring 
fastened (42 screws) to the breech door. The 
gasket permits metal-to-metal contact between 
the breech door and the tube barrel seat. 


Cable Clamp and Lanyard Ring. A torpedo 
A-cable clamp and a mine lanyard ring are 
attached to the inner surface of the breech door. 
The cable clamp, secured to the lower portion 
of the door, is fumished with an operating handle 
which is pivoted upward out of a locking slot 


before opening the hinged clamp mechanism. The 
lanyard ring is secured to the upper portion of 
the door. 

A-Cable Guide. A dome-shaped projection is 
welded to the inner surface of the breech door, 
below and hingeward of the cable clamp. It is 
positioned so as to guide the torpedo A-cable, 
between the cable clamp and the torpedo, keeping 
it from extending into the space between the 
breech door and the breech end of the barrel 
as the door is shut. 

Ground Key Cock. A ground key cock is 
secured to the outer face of the breech door. It 
is connected to the interior of the tube by means 
of a port near the connector receptacle. Removal 
of this cock permits the use of test instrumenta. 
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B CABLE (ONE OF EIGHT) 



TUBE WATER LEVEL 
SIGHT GLASS 


LATCH OPERATING RODS 


TRIPPING LATCH 
OPERATING HANDLE 
(RIGGED FOR j 
DEPTH CHARGE) L 


TUBE PRESSURE GAGE 


HANDLE 


LATCH 


HINGE BRACKET 


LATCH 


GROUND KEY COCK ^ 


B-CABLE / 
CONNECTOR RECEPTACLE 
(WHEN NOT USED. 
INSERT BLANKING PLUG) 


LOCKING RING 


TUBE WATER LEVEL 
SIGHT GLASS 


LOCKING RING 
OPERATING SHAFT 


LOCKING RING DOG 


(ONE OF EIGHT) 



Figure 2-7. Br—ch Door—Exhrhr 
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Figure 2-8. Breech Door—Interior 
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PHYSICAL DESCRIPTKDN 


NOTE: The test instrumenta and their 
use are not described in this publi- 
cation. 


Latches. A pair of spring-loaded latches are 
pinned to the breech door hinge arm. Theyengage 
lugs on the hinge bracket to latch the breech door 
open. Each latch is connected by a rod to the 
pivoted breech door handle. 


MUZZLE DOOR AND SHUTTER. Each torpedo 
tube is fitted with a machined-metal muzzle door, 
which is the outboard closure of the tube barrel, 
figures 2-9 and 2-10. The muzzle door is circular 
in shape and has a single-lip, T-shaped rubber 
gasket fitted into the face of the door. It seats 
with sea pressure against the muzzle end of the 
tube with metal-to-metal contact between the two 
surfaces, and is hinged to the inboard side of the 
tube. 


OPERATING ROD 


CRANK ARM 



CONNECTING ROD 


TORPEDO GUIDE SLOT 


RETAINING RING 


GASKET 


MUZZLE DOOR 


HINGE ARM 


ROLLER 

(ONE OF SEVEN) 


HINGE BRACKET 


SHUTTER 

CONNECTION 


LONGITUDINAL LANDS 
(TWO OF FOUR) 


Figure 2-9. Torpedo Tube Muzzle End—Bow 
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Figure 2-10. Torpido Tubi Muzzte End—Stim 


The door is carried on an arm and is attached 
to it in two places with pins. The door floats 
slightly on the pins. The door arm moves through 
an angle of 90 degrees between the open (fore and 
aft) and shut (athwartship) positione, and is 
equipped with a fairing piate on the inner surface. 


Shutter. Each forward - liest torpedo tube 
is provided with a shutter, forward of the 
muzzle end, figure 2-11, (Neither after-nest 
tube, figure 2-12, is equipped with a shutter, 
but is open to sea abaft the muzzle door at 
all times.) 
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crank arm. The crank arm and muzzle door arm 
are keyed to the hinge pin on the muzzleward 
extremity of the barrel shell. From its connection 
with the connecting rod, the operating rod extends 
breechward, through the muzzle door power 
cylinder, and is secured at the extreme breech¬ 
ward end to the interlock slide. The portion 
of the operating rod within the power cylinder 
serves as a piston. The cylinder, located near 
the breech-end of the tube, has two ports — 
one forward of the other — through which 
hydraulic fluid is directed to move the piston 
(and operating rod) either forward or aft. The 
operating rod extends through the power cylinder 
and, at the extreme breechward end, is connected 
to the interlock slide. 


NOTE: The major difference between a 
bow-tube muzzle door operating 
mechanism, and that for a stem tube, 
is that the muzzle door arm of the bow 
mechanism is fitted to take the after 
end of the shutter operating rod, figure 
2-9. The muzzle door arm for the stem 
mechanism has no such fitting, figure 
2 - 10 . 


Figure 2-11. Muzzle Door Shutter*—Starboard 


The shutter, which fits into the bow fairwater 
and streamlines the bow, is a metal piate, 
attached to the tube muzzle door arm by a pair 
of hinge brackets. It is guided (forward and 
inboard when opening) and supported by rollers 
which move in fixed tracks. Synthetic rubber 
bumpers absorb the shock and muffle the noise 
of shutter opening. 


Muzzle Door Operating Mechanism. This 
mechanism, figure 2-13, consists of an operating 
rod, connecting rod, crank arm, and hydraulic 
power cylinder for each muzzle door. The 
operating rod extends the length of the tube 
barrel and is supported bythreebearings. Stuffing 
boxes and Chevron packings are installed at all 
bulkhead penetrations. 


The muzzleward end of the operating rod is 
attached to the breechward end of the connecting 
rod by a hinge and pin. The muzzleward end of 
the connecting rod is similarly attached to the 


Figure 2-72. Torpedo Tube Hull Opening*—Stem 
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Figure 2-13. Muzzle Door O pmrafing Mechanism—Bow 


TORPEDO STOP MECHANISM. A torpedo stop 
mechanism, figure 2-14, is fitted to the topside 
of each torpedo tube. It consists of a stop 
cylinder and piston, gear drive housing, opera- 
ting shaft, and stop bolt and housing. 


Stop Cylinder and Piston. The torpedo stop 
cylinder is an air cylinder connected to the 
firing air system. It has four ports: port A, 
connected to port A of the stop cylinder valve, 
and to port B of the Switchbox Mk 5 operating 
mechanism; port B, connected to port D of the 
switchbox control vent valve, to port A of the 
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ram control timing valve, to port D of the 
firing control valve, and to port B of the ram 
retum and vent valve; port C, connected to 
port C of the ram control timing valve, and to 
port C of the stop cylinder valve; and port D 
(in the gear drive housing), connected to port 
E of the firing control valve, and to the 400-psi 
Service air connection. A piston rod extends 
through both ends of the cylinder. The portion 
of the rod extending muzzleward connects with 
the stop mechanism gear drive housing. The 
portion that extends breechward has a collar 
attached to it; the collar is engagedbya manually 
released, spring-loaded, two-finger latch. 
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Gear Prive Housing. The piston rod, extending 
muzzleward from tHe torpedo stop cylinder, 
connects to the gear drive housing. Gear teeth 
are machined into a portion of the surface of the 
muzzleward end of the rod; the gear teeth (rack) 
drive a pinion in the gear drive housing that 
meshes with and drives a second rack that moves 
at right angles to the piston rod. The driven 
rack has gear teeth machined into the upper and 
muzzleward sides. The topside gear teeth mesh 
with a pinion that is keyed to the operating shaft 
that extends fore-and-aift through the pinion; the 
muzzleward-side gear teeth drive the rack. 


Operating Shaft. The operating shaft extends 
from the breech end of the tube to the connection 
with the stop bolt housing assembly. The breech 
end of the shaft, which rotates when the stop 
mechanism operates, is squared to take a wrench 
for manual operation of the stop bolt. A stop bolt 
indicator is mounted near the breech end of the 
shaft; it is inscribed FIRE, LOAD, and LOCKED. 
Muzzleward from the stop bolt position indicator, 
the operating shaft is keyed to a pinion which 
meshes with a driving rack in the gear drive 
housing. Extending through the gear drive housing, 
the operating rod penetrates the impulse tank and 
connects to the stop bolt housing by means of a 
pinion keyed to the muzzleward end of the shaft. 


Stop Bolt and Housing. The housing contains the 
stop bolt and driving pinions and is bolted over 
an aperture in the top of the tube barrel. Inside 
the housing are two shafts. The lower shaft is 
the stop bolt. At each end of the stop bolt is a 
cam, slotted to extend into or retract from the 
tube guide slot when the stop bolt is appropriately 
positioned. Gear teeth are machined into a segment 
of the stop bolt muzzleward cam. A pinion is 
keyed to each end of the upper shaft. The muzzle¬ 
ward pinion meshes with and drives the muzzle¬ 
ward cam of the stop bolt. The breechward pinion 
meshes with and is driven by the pinion keyed 
to the muzzleward end of the stop bolt operating 
rod. 


TRIPPING LATCH MECHANISM. The mecha¬ 
nism, figure 2-15, consists of the tripping latch 
and housing, tripping latch operating mechanism, 
and connecting linkage. The tripping latch is 
located in an opening in the upper portion of the 
tube barrel, just breechward of the slide valve. 
Within the housing, the tripping latch is secured 
to one end of a short shaft which extends out of 
the housing and connects by means of a clevis 


to a connecting rod attached to the tripping latch 
operating shaft. The housing is watertight and 
pressureproof. 


At the breech end of the tube, the operating 
shaft is keyed to a tripping latch arm that carries 
a cam roller. The roller rides in a spiral slot 
in the tripping latch cam. The cam is free to 
pivot on an extension of the breech door hinge 
pin. A spring-loaded hand leveris mounted on a 
pin between two semicircular extensions of the 
cam. 


A pair of detents, one on each side of the 
operating handle, engage one of two pairs of 
notches machined into the semicircular cam 
extensions, to lock the handle in one of the two 
operating positions. The inner end of the handle 
is pinned to a rectangular key that can be: 
(1) positioned into a recess in the breech door 
upper arm (NORMAL OPERATING POSITION), 
figure 2-15; (2) positioned into a recess in the 
breech door hinge bracket secured to the tube 
barrel (RIGGED FOR DEPTH CHARGE), figure 
2-16; or (3) withdrawn from both recesses (un- 
marked, mid position). Two brassplates, secured 
to the cam, are inscribed NORMAL OPERATING 
POSITION and RIGGED FOR DEPTH CHARGE. 


NOTE: Near the breech end of the tube, 
the operating shaft is also connected to 
the tripping latch interlock operating rod. 
The interlock is described under Inter¬ 
lock System Components. 


FLOOD AND DRAIN, COMPENSATING, AND 
PRESSURE EQUALIZING SYSTEM 
COMPONENTS 

These components, figure 2-17, though actually 
components of separate systems, are described 
here as a single system becausethey are function- 
ally interrelated. The components include the WRT 
tanks, the trim tanks, blow and vent manifolds, 
flood and drain valves, roller box drains, torpedo 
compensating valve (forward nest only), WRT 
flood-from-sea valve (forward nest only), WRT 
overflow valve (forward nest only), and torpedo 
tube and impulse tank equalizing valves. 


WRT TANK. There are two WRT tanks — one 
forward, the other aft. Both are located within the 
ship pressure hull. The forward WRT tank, with 
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Figure 2-14. Torpido Stop Mochonism (Sheit 1) 
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Figure 2-14. Torpedo Stop Mechanism (Sh—t 2) 
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Figure 2-15. Tripping Latch Mechanism—Latch Extended 


a capacity of 786 gallons (3.00 tons), is a 
rectangular tank, straddled by No. 1 sanitary 
tank, and located on the ship centerline at the 
after end of the forward torpedo room, between 
frames 32 and 34. The tank has the following 
piped connections: (1) to torpedo tubes Nos. 1, 
2, 3, and 4, via a common drain line; (2) to the 
flood and drain manifold (trim system); (3) to 
the port-side blow and vent manifold; (4) to the 
forward trim tank, via the WRT overflow valve; 
and (5) to sea via the WRT overflow valve, 
flowmeter, WRT flood-from-sea valve, and 
torpedo compensating valve. 


2-16 


The after WRT tank, with a capacity of 883 
gallons (3.37 tons), is a semi-cylindrical tank, 
located between frames 164 and 165, abaft No. 4 
potable water tank. The tank has the following 
piped connections: (1) to torpedo tubes Nos. 5 
and 6, via separate drain lines; (2) to the 
flood and drain manifold (trim system); and 
(3) to the blow and vent manifold. 

TRIM TANK. There are two trim tanks — one 
forward, the other aft. Both are saddle-type tanks, 
and both are located outside the ship pressure 
hull. The forward trim tank, with a capacity of 
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Figure 2-16. Tripping Lafch Mechanism—Latch WMhdrawn 


6202 gallons (23.69 tons), is located between 
frames 27 and 32, between Nos. 1 and 2 main 
ballast tanks. The tank has the following piped 
connections: (1) to the starboard blow and vent 
manifold; (2) to the flood and drain manifold 
(trim system); (3) to the WRT tank, via the WRT 
overflow valve; and (4) to sea via the WRT over- 
flow valve, flowmeter, WRT flood-from-sea valve, 
and torpedo compensatlng valve. 

The after trim tank, with a capacity of 6277 
gallons (23,97 tons), is located between frames 
158 and 169, abaft No. 12 main ballast tank. 


The tank has the following piped connections: 
(1) the blow and vent manifold, and (2) the flood 
and drain manifold (trim system). 

BLOW AND VENT MANIFOLDS. There are 
three blow and vent manifolds — two 6-valve 
manifolds forward, and an 8-valve manifold affc. 
The 6-valve manifolds are located at deck level 
in the forward torpedo room, to port and star¬ 
board, between frames 20 and 21, outboard and 
slightly abaft the breech ends of torpedo tubes 
Nos. 3 and 4. The port-side manifold is con- 
nected to torpedo tubes Nos. 2 and 4 and to the 
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WRT tank; the starboard manifold is connected 
to tubes Nos. 1 and 3 and to the forward trim tank. 

The 8-valve manifold islocatedintheoverhead 
of the after torpedo room, on the ship centerline, 
between framea 169 and 170, between and slightly 
abaft the extreme breech ends of torpedo tubes 
No. 5 and 6. The manifold is connected to the 
after torpedo tubes, WRT tank, and after trim 
tank. 

Each manifold contains paired blow and vent 
valves (three blow and three vent valves in each 
manifold forward, and four blow and four vent 
valves in the manifold aft). In each manifold, 
the blow valves are connected by a common 
50-psi air blow chamber and the vent valves 
are connected by a common vent chamber. Each 
pair of blow and vent valves is connected, in 
tum, to a common line leading to the tube or 
tank they serve. A port from the common vent 
chamber of each manifold is vented to the bilge. 
A port from the common blow chamber of each 
manifold is piped to the ship 400-psi Service air 
system through a 400/50-psi pressure reducing 
valve. 

The manifold valves, spring-loaded to shut, 
are opened by hydraulic pressure from control 
valves located in the respective compartments. 
The stem of each valve is attached to a piston. 
Hydraulic fluid, supplied from the ship main 
hydraulic system, is piped to the open side of 
the piston. The shut side of the piston is vented 
to atmosphere. 

FLOOD AND DRAIN VALVES. There are six 
tube drain valves, ane connected in the drain line 
from the respective WRT tank to each torpedo 
tube. In addition, there are two flood and drain 
valve manifolds. One connects the trim system to 
the forward impulse and WRT tanks. The other 
connects the trim system to the after impulse 
and WRT tanks. Each trim tank is connected to 
the suction and discharge headers of the trim 
system by a pair of remotely controlled valves. 

In the forward torpedo room, the four tube drain 
valves are manifold-mounted — two valves 
mounted fore-and-aft per manifold. The manifolds 
are located at deck level, to port and to star¬ 
board, between frames 19 and 20, below and 
slightly outboard of torpedo tubes Nos. 3 and 4. 
The port-side manifold is connected to tubes 
Nos. 2 and 4. The starboard manifold is connected 
to tubes Nos. 1 and 3. Both manifolds connect 
to the WRT tank through a common line. The 
4-valve flood and drain manifold is located just 


above deck level, between frames 20 and 21, 
outboard of and slightly abaft the breech end of 
torpedo tube No. 4. 

In the after torpedo room, the two tube drain 
valves are separately mounted. The valves are 
located at deck level, between frames 169 and 
170, below and slightly outboard of torpedo tubes 
Nos. 5 and 6. The port-side valve is connected 
between tube No. 6 and the WRT tank. The star¬ 
board valve is connected between tube No. 5 and 
the WRT tank. The 4-valve flood and drain 
manifold is located Just above deck level, between 
frames 168 and 169, outboard and slightly forward 
of the breech end of torpedo tube No. 6. 

Each quick-opening tube drain valve is con¬ 
nected between the tube it serves and the associ- 
ated WRT tank. The valve piston seats with tube 
pressure to block flow between the tube and 
WRT tank. The valve stem is connected to a link 
that is pinned to an offset shaft (crank). One end 
of the crank is splined to a hydromotor that 
has hydraulic connections to the associated tube 
control manifold. The other end of the crank is 
keyed to a notched cam that engages the inter- 
lock dog described under Interlock System Com- 
ponents. 

Each flood and drain valve manifold consists 
of four valves labeled TRIM SUCTION, TRIM 
DISCHARGE, IMPULSE TANK FLOOD & DRAIN, 
and WRT FLOOD & DRAIN. Each screw-type 
valve stem is operated by a hand wrench. The 
TRIM SUCTION valve connects the trim system 
suction header and a common chamber within the 
manifold. The TRIM DISCHARGE valve connects 
the trim system discharge header and the same 
within-manifold common chamber. The two 
remaining valves connect the impulse tank and 
WRT tank to the same chamber to which the 
other two valves are connected. These valves 
are described in greater detail in NAVSHIPS 
SIB-SSR(N)586-2, Ship Information Book, Volume 
2, Ship’s Piping. 

The trim tank flood and drain valves, fore 
and aft, are located near the flood and drain 
manifold serving the WRT tank and impulse tank 
in each torpedo room. Each valve is separately 
mounted, the flood valve upstream of the trim 
and drain manifold and the drain valve downstream 
of the manifold. Each valve is air-operated and 
solenoid-controlled from the trim control section 
of the ballast control panel, located in the ship 
control room. These valves are also described 
in greater detail In NAVSHIPS SIB-SSR(N)586-2, 
Ship Information Book, Volume 2, Ship T s Piping. 
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ROLLER BOX DRAINS. Each of the seven 
roller box drains in each torpedo tube has a 
separate connection to a common roller box drain 
header. The header, in tum, connects to the 
tube drain line of that tube. At one end of the 
roller box drain header is a piped connection 
to the associated tube equalizing valve. 

TORPEDO COMPENSATING VALVE. There 
is only one torpedo compensating valve. The 
valve is a two-position, hydraulically operated 
valve that seats with sea pressure. The valve 
inlet is open to sea. The valve outlet is con- 
nected to the forward WRT tank through the 
quick-opening WRT flood-from-sea valve,flow- 


meter, and WRT overflow valve. The valye stem 
is connected through linkage to a hydromotor 
controlled by a hydraulic control valve, located 
Just to starboard of the ship centerline in the 
torpedo room overhead, abaft the 4-valve 
hydraulic control valve manlfold. 

WRT FLOOD-FROM-SEA VALVE. There is 
only one WRT flood-from-sea valve, figure 2-18. 
It is located to port in the forward torpedo room, 
below the deck piate, between framea 26 and 27. 
The hull-mounted valve has two piped connections 
— from the torpedo compensating valve and to 
the WRT tank via the flowmeter and WRT over¬ 
flow valve. 



ECCENTRIC LINKS 


LOCKING BRACKET 


BONNET 


TOGGLE UNK 


SHAFT 


ADJUSTING 


OPERATING HANDLE 
(90 DEGREES OUT 
OF POSITION) v 


SPRING 


SHAFT 


SPRING 


LOCKING 

BRACKET 


OPERATING 

HANDLE 


BONNET 


P1ST0N 


VALVE STEM 




E 

f? 

w 

1 

Iit 


1 

f 

ffl 


Figuf 2-18. WRT F1ood4rom-S*a Vahm 


Digitized by LiOOQle 


2-21 



NAVWEPS OP 2398 


I 

I 


The valve seats agalnst sea pressure and is 
operated by a haud lever with a shovel-type 
handle, equipped with a spring-loaded latch to lock 
it OPEN ar SHUT. The haud lever pivots through 
a 180-degree arc and is keyed to a shaft. A 
pair of eccentric links is keyed to the opposite 
end of the shaft. The links are connected to a 
short shaft from which is hung a toggle link. 
The lower end of the toggle link is keyed to and 
operates the valve stem. 

WRT OVERFLOW VALVE. There is only one 
WRT overflow valve, figure 2-19. It is located 
on the port side of the forward torpedo room, 
under the deck piate, between frames 28 and 29, 
Just abaft the WRT flood-from-sea valve. It 
has three piped connections — to the forward 
WRT tank, to the forward trim tank, and to sea 
via the flowmeter, the WRTflood-from-sea valve, 
and the torpedo compensating valve. 

The valve seats agalnst forward trim tank 
pressure and is operated by a hydromotor. The 
hydromotor is connected to a rod that is pinned 
to a cam that is pinned, in tum, to the valve stem. 
The configuration of the valve permits flow from 
sea (through the valve) to the WRT tank with the 
valve SHUT. A cam on the hydromotor engages 
a valve in the WRT blow line from the port-side 
blow and vent valve manifold. Hydraulic flow to 
the hydromotor is controlled by a hydraulic con- 
trol valve located in the 4-valve control manifold 
in the torpedo room overhead, just abaft the 
breech ends of the torpedo tubes, and slightly 
to starboard of the ship centerline. 

EQUALIZING VALVES. There are eightequal- 
izing valves — five forward, and three aft, 
figure 2-20. In the forward torpedo room there 
are four tube equalizing valves and an impulse 
tank equalizing valve. In the after torpedo room 
there are two tube equalizing valves and an impulse 
tank equalizing valve. 

In the forward torpedo room, the equalizing 
valves are separately mounted. Each tube equal¬ 
izing valve is located outboard of and on a line 
with the bottom of the breech end of the associated 
torpedo tube. The impulse tank equalizing valve 
is located to port of the ship centerline in the 
torpedo room overhead, between frames 21 and 
22 . 

Each tube equalizing valve (forward) is a two- 
position valve, spring-loaded to SHUT. The valve 
piston extends fore-and-aft through both ends of 
the valve housing. A spring is pinned to the for¬ 
ward end of the piston. An L-shaped pivoted 
operating shaft (yoke) is connected to the after 


end. A spring-loaded operating knob is secured 
to the after end of the operating shaft and can 
be locked In the SHUT position. 

The forward impulse tank equalizing valve is 
also a two-position valve; however, it is not 
spring-loaded to SHUT. It is identical to the tube 
equalizingvalves, except that there is no spring 
pinned to the forward end of the valve piston and 
the operating knob can be locked in both OPEN 
and SHUT positions. 

In the after torpedo room, the three equalizing 
valves are housed in a common manifold, located 
on the ship centerline in the torpedo room over¬ 
head, between frames 168 and 169, Just forward 
of the tube control manifold. The impulse tank 
equalizing valve Is located (in the manifold) 
between the tube equalizing valves. 

Each tube equalizing valve Is a two-position 
valve, spring-loaded to SHUT. The valve piston 
extends vertically through both ends of the valve 
housing. A spring is pinned to the upper end of 
the piston. A pivoted, straight (not L-shaped like 
the forward nest valves) operating shaft (yoke) 
is connected to the lower end. The spring-loaded 
operating knob is secured to the operating shaft 
and can be locked in the SHUT position. 


The after impulse tank equalizing valve is 
identical to the after tube equalizing valves, ex¬ 
cept that there is no spring pinned to the upper 
end of the piston and the operating knob can be 
locked In both the OPEN and SHUT positions. 


Each of the eight equalizing valves has two 
piped connections — to the tank or drain line of 
the tube it serves and to sea. The sea connections 
from each forward-nest valve tap into a common 
header to sea through a normally open sea valve. 
The connection from sea (through a normally 
open sea valve) serving the after-nest valves 
connecta to the manifold. Individual valve con¬ 
nections to sea are intemal. 


FIRING SYSTEM COMPONENTS 

Components of the firing system, figure 2-21, 
include: Switchbox Mk 5 operating mechanism, 
switchbox control vent valve, torpedo stop 
cylinder, stop cylinder valve, firing mechanism, 
and air interlock valve. Four of the six components 
are duplicated for each torpedo tube; there is only 
one switchbox control vent valve and one air inter¬ 
lock valve serving each nest of torpedoes. 
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Inside the cast aluminum cylindrical switch¬ 
box, the shaft extends through a 12-section rotary 
switch. A gear f pinned to the breechward end of 
the switch shaft, engages a gear segment pinned 
to the muzzleward end of a second shaft that 
extends through the breechward end of the switch¬ 
box. To the breechward end of the second shaft 
is keyed a two-position switchbox hand operating 
lever, positioned over an indicator piate inscribed 
READY and OFF (or FIRE). Four receptacles are 
secured to the topside of the breechward end of 
the switchbox. One connects to the torpedo tube 
breech door by means of a B-cable. The other 
three receptacles connect to various components 
of Fire Control System Mk 101 Mod 11. 


Details of Switchbox Mk 5 Mod 2 are given in 
NAVWEPS OP 2662, Fire Control System Mk 
101 Mod 11; System Description and Operation 
(Underwater) (U). 


v SWITCHBOX CONTROL VENT VALVE. There 

are two switchbox control vent valves — onefor- 
ward, the other aft. In the forward torpedo room, 
the valve, figure 2-23, is located under the deck, 
between the torpedo tubes, on a foundation secured 
to the forward bulkhead. In the after torpedo 
room, the valve is located directly below torpedo 
tube No. 5. 


Figure 2-27. Firing System Components 


SWITCHBOX MK 5 OPERATING MECHANISM. 
The mechanism is secured to exterior of the 
torpedo tube barrel, Just outboard of the tube 
centerline, and muzzleward of Switchbox Mk 5. 
It consists of a two-position valve, crank (switch 
lever), and two connections to the firing control 
air system. 


The valve, figure 2-22, consists of a cylinder 
and slotted plunger and twoports. Port A connects 
to port B of the switchbox control vent valve. 
Port B connects with port A of the stop cylinder 
and with port A of the stop cylinder valve. A 
pin in one end of the crank engages the plunger 
slot. The other end of the crank is keyed to the 
switch shaft extending through the muzzleward end 
of Switchbox Mk 5. 


Each valve is a four-way, two-position pilot 
valve. The four valve ports are: port A, a vent 
to atmosphere; port B, connected to port A of 
Switchbox Mk 5 operating mechanism; port C, 
connected to port B of the stop cylinder valve, 
to ports A and C of the firing key valve, to port 
B of the air interlock valve, and to port B of 
the ram control timing valve; and port D, connected 
to port B of the torpedo stop cylinder, to port 
D of the firing control valve (via the throttle 
valve), to port B of the ram returnand vent valve, 
and to port A of the ram control timing valve. 
In one position, the valve piston aligns ports B 
and C, and blocks port A; in the other position, 
the valve aligns ports A and B, and blocks port C. 


TORPEDO STOP CYLINDER. The torpedo stop 
cylinder consists of a cylinder, piston, and three 
ports. It is a four-way, two-position valve, 
mounted on the torpedo tube. It is described in 
greater detail under Torpedo Stop Mechanism. 

STOP CYLINDER VALVE. Each torpedo tube 
is equipped with a stop cylinder valve, figure 2-24, 
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Ftgurm 2-22. Switchbox Mk 5 and Operating Mechanism 


located at the breech end of the tube, just out- 
board of the interlock sllde. Each valve is a six- 
way, four-position valve that consists of a firing 
plunger and an anti-refire plunger, housed in the 
same valve body. The antl-refire plunger is 
located above the firing plunger. The six valve 
porta are: port A, to port B of Switchbox Mk 5 
operating mechanism and to port A of the torpedo 
atop cylinder; port B, to ports A and C of the 
firing key valve, to port B of the ram control 
Umlng valve, to port C of the switchbox control 
vent valve, and to port B of the air interlock 
valve; port C, to port C of the ram control timing 
valve and to port C of the torpedo stop cylinder; 
port D, to port B of the firing key valve; and porta 
E and F, venta to atmoaphere. 


In positionNo. 1 (firing and anti -refire plungers 
muzzleward), porta A and B are unblocked, but 
flow between them is blocked intemally, and port 
C is blocked; in position No. 2 (firing plunger 
breechward, anti-refire plunger muzzleward), 
ports A, B, and C are unblocked; in position No. 3 
(firing and anti-refire plungers breechward), 
port A is blocked, and ports B and C are un¬ 
blocked; and in position No. 4 (firing plunger 
muzzleward, anti-refire plunger breechward), 
ports A and C are blocked, and port B is un¬ 
blocked. 


The muzzleward end of the anti-refire plunger 
extends into an intemal valve chamber. The 
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Figure 2-23. Switchbox Control Vont Valr* 


breechward end extende through the valve body 
and bears against a rocker arm that is actuated 
by a cam operated by the interlock slide, as 
explained under Interlock System Componente. 


The muzzleward end of the firing plunger 
extende into port D, leading to the firing key 
valve. The breechward end of the plunger extends 
through the valve body and is pinned to one end 
of a rocker arm. The other end of die rocker arm 
is pinned to a rack that engages gear teeth 
machined into a segment of the breechward inter¬ 
lock ring, as explained under Interlock System 
Components. 

FIRING MECHAN1SM. There is one firing 
mechanism, figure 2-25, for each tube. It is 


secured to the upper, inboard section of the 
exterior of the tube barrel, just muzzleward of 
the interlock handle. Each mechanism consists 
of a hand firing key, solenoid assembly, and a 
two-position firing key valve. 


A spring bears against the muzzleward end of 
the valve piston. The valve stem (with a venting 
groove machined into it) extends breechwardfrom 
the air chamber of the valve into die non-airtight 
working chamber, where it bears against one end 
of a pivoted rocker arm. The other end of the 
rocker arm is pinned to a slot in die armature of 
the solenoid. Bearing against the underside of die 
rocker arm (the same end pinned to die end of the 
armature) is one end of the center-pivoted hand 
firing key. Between the pivot point and die end 
of the hand firing key bearing against the rocker 
arm is an air spring. The other end of die hand 
firing key extends through the firing mechanism 
houslng. 


The firing mechanism has three ports, two of 
them in the firing key valve. Port A is connected 
to firing mechanism port C, to port B of the ram 
control timing valve, to port B of die stop 
cylinder valve, to port C of the switchbox control 
vent valve, and to the 400-psi Service air con- 
nectlon via port B of the air interlock valve. Port 
B is connected to port Dof the stop cylinder valve. 
Port C, connected to firing mechanism port A, has 
the same external connections as port A and, 
within the firing mechanism, leads to a plunger 
that bears against the hand firing key. In one 
po8ition, valve ports A and B are aligned; in die 
other, they are not. 


AIR INTERLOCK VALVE. There are two air 
interlock valves — one forward, the other aft 
Each is a two-way, two-position valve. Port A is 
connected to the 400-psi Service air header, to 
port E of the firing control valve, and to port D 
of the stop mechanism gear drive housing. Port 
B is connected to: (1) port B of the ram control 
timing valve, (2) port C of the switchbox control 
vent valve, (3) port B of the stop cylinder valve, 
and (4 and 5) ports A and C of die firing 
mechanism. 


The valve stem extends through the valve body 
and is connected to one end of a pivoted arm. 
The other end of the pivoted arm is actuated 
by linkage secured to die piston rod of the 
hydraulic power cylinder that operates die ejection 
pump muzzle door. In one position, the two valve 
ports are aligned; in die other, they are not. 
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Figur • 2-24. Stop Cylindw Vahrm 


EJECTION SYSTEM COMPONENTS 

Componente of the ejection system, figure 
2-26, include: an impulse flask and charging 
connections to the ship high pressure (3000-psi) 
air system, firing valve, silencer, firing control 
valve, hydraulic ejection pump, ram control 
timing valve, ram return and vent valve, impulse 
tank, and throttle valve. The components are 
duplicated for each nest of tubes. 

IMPULSE FLASK. There are two torpedo tube 
impulse air flasks — one forward, the other aft. 
In the forward torpedo room, the impulse flask 
is located between frames 18 and 22, below deck 
level. The flask is abaft the breech ends of the 
torpedo tubes and in line withthecenterlineof the 
portside tubes (tubes Nos. 2 and 4). The flask has 
a capacity of 10 cubic feet and a length of 8 feet. 

In the after torpedo room, the impulse flask 
is located between frames 167 and 170, below 
deck level. The after end of the flask is located 
directly below torpedo tube No. 5, at a point 
midway between the breech end of the tube and 
the after bulkhead of the torpedo room; the flask 


extends forward along the tube centerline. The 
flask has a capacity of 7 cubic feet, and a length 
of 5 feet 8 inches. 


Each impulse tank has the following piped 
connections: (1) to the ship high pressure air 
system, via a relief valve set at 2250-psi, a 
pressure gage, a 3000/2000-psi reducing valve 
(flanked by a pair of isolation valves), and a 
stop valve with a hammer-type handle (on a bypass 
line around the reducing valve); (2) to a drain 
to the bilge, via a stop valve; (3) to port B of the 
firing control valve; and (4) to port B of the 
firing valve. The high pressure air system is 
described in greater detail in NAVSHIPS SIB- 
SSR(N)586-2, Ship Information Book, Volume 2, 
Ship T s Piping. 

FIRING CONTROL VALVE. There are two 
firing control valves — one forward, the other 
aft. In the forward torpedo room, the valve is 
located to starboard, outboard and forward of the 
firing valve. In the after torpedo room, the valve 
is located below torpedo tube No. 5, above, 
forward, and outboard of the throttle valve. 
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Each valve, figure 2-27, is a five-way, two- 
positiOD valve. One end of the valve piston has a 
larger working area than the other. The five 
valve porta are: porta A and C, vents to 
atmoephere; port B, to the impulse flask and to 
port B of the firing valve; port D (through the 
throttle valve), to port B of the ram retura and 
vent valve, to port A of the ram control timing 
valve, to port D of the awitchbox control vent 
valve, and to port B of the torpedo stop cylinder; 
port E, to port D of the stop mechanism gear 
drive houaing, to port A oftheair interlock valve, 
and to the ship 400-psl Service air system (through 
a stop valve); and port F, to ports A of the firing 


valve. In position No. 1, port B is aligned with 
port F, and port A is blocked; in position No. 2, 
port A is aligned with port F, and port B is 
blocked. 


FIRING VALVE. There are two firing valves 
— one forward, the other aft. In the forward 
torpedo room, the vertically mounted valve is 
secured to the forward end of the ejection pump 
air cylinder, to starboard of the ship centerline, 
and just abaft frame 19. In the after torpedo 
room, the vertically mounted valve is secured to 
the after end of the ejection pump air cylinder. 
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Figure 2-27. Firing Control Valve 


between f rames 169 and 170, at a point midway 
between the breech ends of the tubes and the after 
bulkhead of the torpedo room, and on the ship 
centerline (between tubes Nos. 5 and 6). 


bottom of the cap serves as a guldefor the piston 
shaft (which extends through the valve cap), and 
the outer surface serves as a guide for the pair 
of valve body springs. 


4 

4 

4 

4 

1 

1 
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Each valve, figure 2-28, has the following 
components: a valve body, spring-loaded valve 
piston and shaft, valve cap, valve cover, dashpot, 
and piped connections to the associated oil-sight 
feed cup, impulse flask, firing control valve, 
muffler, and ram retum and vent valve. 

The valve body houses the valve piston and a 
pair of springs which bear against the upper face 
of the piston, and has five ports machined into 
its outer surface: port D connects the bottom face 
of the valve piston with the openinginthe ejection 
pump air cylinder in which the valve is mounted; 
port E connects the two ports C intemally with 
the same opening in the air cylinder to which port 
D connects; the opening in the top of the valve body 
is covered by the valve cap; port B (located just 
below the two ports C) is piped extemally to the 
impulse flask and connects intemally to the side 
of the valve piston; and of the two ports C, one 
is piped to the muffler (silencer-equipped vent) 
and the other is plugged. 

The valve cap is an elongated, hollow device, 
secured to the top of the valve body. The lower 
end of the cap penetrates the tops of both the valve 
body and the valve piston; the inner surface of the 


A downward-facing double offset is located in 
the midsection of the valve cap. The lower offset 
is a bearing surface for the pair of valve body 
springs; the upper offset is the seat against which 
the top of the valve body bears. Abovethe Junction 
between the valve cap and body are two ports: 
on one side of the cap, port A} is connected 
intemally to the upper face of die valve piston and 
extemally to port F of the firing control valve; and, 
on another side of the cap, a bleeder port connects 
to a groove machined into the cap around the valve 
piston shaft. 


The upper section of the cap is a dashpot. The 
perforated dashpot piston (six evenly spaced holes 
through the face of the piston) is secured to the 
valve piston shaft at the point the shaft penetrates 
the bottom of the dashpot. Above die dashpot 
piston, a spring-loaded piate covers the 
perforatione in the piston. The bottom of the spring 
bears against the piate and the top bears against 
a stop pinned to the shaft. 

The surface of the upper portion of the valve 
cap has six ports: the lowest (oil cup) port on the 
side of the cap is connected intemally to a space 
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Figurm 2-28. Firing Vofn 


below the daahpot piston, and extemally to an oil- 
sight feed cup; plug C covers a drain port, just 
above the oil cup port, connecting to the daahpot, 
just above the dashpot piston; plugs A and B 
cover porta, just above die plug-C port (on 
opposite sides of the valve cap), connecting to 
the dashpot; plug D, on top of the valve cap. 


NOTE: The plug-D port extends down- 
ward through the valve cap and connecta 
to the plug-B port and (through a restrict- 
ing orifice) to the plug-C and oil cup 
porta. In the forward torpedo room, the 
oil-aight feed cup is located against the 
forward bulkhead, Just to port of the ship 
centerline on a level with the top of 
Tube No. 3. In the after torpedo room, 
the feed cup is located against the after 
bulkhead, just to port of the ship center¬ 
line. 


The valve cover is secured to the top of the 
valve cap and Is penetrated by the top of the valve 
piston shaft (the shaft does not extend through 
the cover, but ends at the bottom of a chamber in 
the extreme upper portion of the cover). The area 
of the cover penetrated by the shaft is machined 
to take a stop pinned to the piston shaft. 

The valve cover has five ports: a normally 
plugged port, near the perimeter of the circular 
cover, provides access to plug D in the valve 
cap; two normally plugged vent ports, for plugs 
E on opposite sides of the cover, connect to the 
top of the dashpot; a bleeder port, machined 
into the vertical portion of the cover, connects 
with a groove machined into the cover, around 
the piston shaft; and port A2 on top of the cover 
ia connected intemally with the dashpot and 
extemally with port F of the firing control valve. 

TORPEDO EJECTION PUMP. There are two 
hydraulic ejection pumps — one forward, the other 
aft. Each ejection pump, figures 2-29 and 2-30, 
consiste principally of a water cylinder and piston, 
air cylinder and piston, piston rod, muzzle door, 
shutter (forward ejection pump only), andvarious 
air and water piping connectione. 

In the forward torpedo room, the ejection pump, 
figure 2-29, is located below deck level to star- 
board of the ship centerline, betweenframes 9 and 
27. It extends through the torpedo room forward 
bulkhead, impulse tank, and No. 1 main ballast 
tank, to the forward free-flooding area. 

In the after torpedo room, the ejection pump, 
figure 2-30, is located below deck level on the 
ship centerline, between frames 165 and 177. It 
extends through the torpedo room after bulkhead 
and the impulse tank to the after free-flooding 
space. 
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Figure 2-29. Ejection Pump—Bow 


NOTE: The followlng description of 
ejection pump componente concems the 
forward installation. To make the 
description applicable to the after 
installation, substitute "aft" wherever 
the word "forward” appears, unless the 
description specifies otherwise. 


Water Cylinder and Piston, The water cylinder 
consiste of three nickel-copper clad, high- tensile 
Steel sections (only two sections for the stem 
installation) that are joined together byanover- 
lapping sleeve fit and are welded together at the 
overlap. When joined, the sections form a cylinder 
that is approximately 16 feet long (11-1/2 feet 
long for the stem installation) with an intemal 
diameter of 25 inches (30-5/8 inches for the 
stem installation). The forward endof the cylinder 
is fitted with a muzzledoor; the after end projects 
through the impulse tank and is closed by a 


cover that has two openings, one for the rod 
connecting the pistons of the water and air 
cylinders, and die other for die ram control 
timing valye piston rod. 


Near the forward end of the water cylinder, 
a snubbing ring is fastened with screws to the 
cylinder walL Just abaft die snubbing ring is a 
single-lip rubber gasket, also secured to the 
cylinder wall. Near the after end of the cylinder, 
an O-ring gasket is fitted into die cylinder wall. 
The portion of the cylinder located within the 
impulse tank has eight aft-tapering slots machined 
through the periphery. 


The water cylinder piston moves forward and 
aft within the water cylinder. The after face of 
the piston is keyed and bolted to the forward 
end of a piston rod that extends through the after 
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Figure 2 - 30 . Ejection Pump—Stmrn 


end af the water cyUnder, penetrate s the air 
cylinder, and is secured at the extreme after 
end to the forward face of die air cylinder piston. 
The stroke of die piston is 14 feet 1-7/8 inches 
(9 feet 5-1/2 inches for the stern installation) 
and there is a 1/16-inch clearance between the 
pistem and the cylinder wall (extemal diameters 
of the pistons are 24-15/16 inches for the bow 
installation and 30-9/16 inches for the stem). 
Two pressure-equalizing orifices are machined 
through die piston. 


Air Cylinder and Piston. The air cylinder 
consists af a single section of nickel-copper 
tubing 14 feet 9 inches long ( 9 feet 11-1/3 inches 
for the stem installation) and with an intemal 
diameter of 7-1/2 inches (9 inches for the stem 
installation). It is installed in line with and abaft 
the water cylinder. 


Both ends of the air cylinder are closed. The 
forward end, through which extend the rod 
connecting the air and water cylinder pistons and 
the ram control timing valve piston rod, is fitted 
with a gland to make the cylinder airtight. The 
firing valve is mounted in an upright position at 
the forward end of the cylinder. The ram retum 
and vent valve is mounted in a horizontal position 
at the after end of the cylinder. 


The air cylinder piston is threaded and staked 
to the after end of the common piston rod shared 
by the air and water cylinder pistons. The piston 
is equipped with a pair of synthetic rubber piston 
rings to prevent blow-by of impulse air. 

Piston Rod. The common piston rod is secured 
at the forward end to the after face of the water 
cylinder piston and at the after end to the forward 
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face of the air cylinder piston. The copper- 
nickel rod is 18 feet long (13 feet 9 inches for the 
stern installation) and has a diameter of 2-3/4 
inches. 

Indicator Switch. A snap-action limit switch is 
secured to the forward end of the air cylinder. 
The switch is actuated by the air piston and Con¬ 
trols the green RAM AT BATTERY indicator 
lamp on the torpedo room 3-dial indicator panel. 

Ejection Pump Muzzle Door. The muzzle doors 
of both ejection pumps (bow and stern), figures 
2-31 and 2-32, are similar in construction and 
operation, both to each other and to the muzzle 


door of the stem right-hand torpedo tube. The 
major differences ha ve to do with size, connect- 
ing linkage, and hlnging. 

The muzzle door for the stem ejection pump 
is larger than that for the bow ejection pump. 
The internal diameter of the stem pump is 
approximately 30-1/2 inches and that of the bow 
pump is 25 inches. The hinge bracket of the bow 
pump muzzle door is pinned through linkage to a 
double crank. One crank is connectedto the power 
cylinder shaft and the other to the shutter operating 
shaft. The hinge bracket of the stem pump muzzle 
door is pinned to a single crank, connected only 
to the power cylinder shaft (there is no muzzle 
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Figuro 2-31. Ejection Pump Muzzle Door and Shutter—Bow 
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shaft is pinned to the connecting rod and is 
equipped with stuffing boxes and Chevron packing 
at tank and bulkhead penetrations. The connecting 
rod links the operating rod to one of two crank- 
arms (the stem installation has only one crank 
arm). The crank arms and muzzle door arm are 
keyed to the hinge pin secured to the forward end 
of the water cylinder. 

The ejection pump muzzle door power cylinder 
is equipped with two ports, one forward of and the 
other abaft the power cylinder piston. The ports 
are piped to the ejection pump muzzle door 
hydraulic control valve. The power cylinder piston 
rod extends through the end of the power cylinder 
farthest from the muzzle door. Fromthisexposed 
end, an arm actuates the air interlock valve and a 
pair of DPDT snap-action limit switches that 
energize SEA VALVE OPEN (green) and SEA 
VALVE CLOSED (amber) lights on the torpedo 
room 3-dial indicator panel. There is also 
mechanical indication of the ejection pump muzzle 
door position. 

Ejection Pump Shutter. There is only one 
ejection pump shutter, figure 2-31. It fits intothe 
bow fairwater, to starboard of the ship center- 
line and in line with the ejection pump muzzle 
door. For the stem ejection pump, the hull opening 
is located in line with the ejection pump muzzle 
door, but is not covered since hull fairing is 
relatively unimportant at the ship stern. 


Figure 2-32. Ejection Pump Muzzle Door—Stern 


door shutter for the stem ejection pump). For 
the stem installation, the muzzle door is hinged 
to the portside (right-hand) wall of the ejection 
pump water cylinder; at the bow, the muzzle door 
is hinged to the inboard (left-hand) wall of the 
water cylinder. The fully open position of the door 
is 70 degrees from fully shut. 


The shutter is rectangular in shape, 36 inches 
high, and 18 inches wide. It is hinged at the for¬ 
ward end to open inboard and forward. At the after 
end, the shutter is pinned to one end of a tum- 
buckle. The other end of the tumbuckle is pinned 
to the long arm of a crank that is, in tum, pinned 
at the midpoint to a foundation in the bow 
superstructure. The short arm of the crank is 
pinned to a link (shutter operating lever) that is 
pinned, in tum, to one of two crank arms secured 
to the ejection pump muzzle door bracket. 


The operating mechanism of each ejection pump 
muzzle door consists of a hydraulic power 
cylinder, an operating rod, a connecting rod, and 
a crank arm — ali of which are similar to the 
components of the torpedo tube muzzle door 
operating mechanism. However, neither ejection 
pump muzzle door is interlocked with either the 
muzzle doors or slide valves on any of the torpedo 
tubes. 

The power cylinder piston rod is connected to 
the after end of the ejection pump muzzle door 
operating rod. The forward end of the operating 


Silencer, There are two ejection pump 
silencers (mufflers); one is forward, and the other 
aft. In the forward torpedo room, the silencer 
is located in the hold area between frames 23 and 
26 and to starboard of the ship centerline (the 
silencer is not parallel with the ship centerline). 
The silencer centerline, when extended forward, 
intersecta the ship centerline just forward of 
frame 13 at an angle of approximately 12-1/2 
degrees. In the after torpedo room, the silencer 
is located in the hold area between frames 165 
and 167, to port of and parallel with the ship 
centerline. 
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The silencer is a copper-nickel cylinder 4feet 
7-7/8 inches long, and approxlmately 12inchesin 
diameter (extemal). A boss secured to the inlet 
end has an intemal diameter of 4-3/8 inches. The 
outlet is 6 inches in diameter. Within the cylinder 
(shell) are two perforated concentric tubes that 
are, in tura, concentric with the cylinder. 


The inner tube has an intemal diameter of 
6 inches. The outer tube has an intemal diameter 
of 9 inches. The space between the two tubes is 
packed with 27-1/2 pounds of copper wool 
acoustical packing. Ten baffles (heads) within the 
cylinder muffle or silence venting firing system 
air. 

From the boss at the inlet end of the silencer, 
piping is connected to ports C of the ram retum 
and vent valve and the firing valve. 


RAM CONTROL TIMING VALVE. There are 
two ram control timing valves, figure 2-33; one 
forward and the other aft. In each torpedo room, 
the two-position, three-way valve is bolted (six 
bolts) to a bracket between the air and water 
cylinders of the ejection pump, on the torpedo- 
room side of the bulkhead separating the torpedo 
room from the impulse tank. 
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Figuro 2-33. Ram Control Timing Vahrm 


The three-port valve body is penetrated fore- 
and-aft by two threaded-endplungers locatedside 
by side and extending through both ends of the 
valve body. A crossarm is bolted between the 
plungers at each exposed end. A pushrod is 
pinned to the midpoint of one crossarm and 
extends into the ejection pump water cylinder to 
be actuated by the water cylinder piston. Another 
pushrod is pinned to the midpoint of the other 
crossarm and extends in the opposite direction 
into the ejection pump air cylinder to be actuated 
by the air cylinder piston. Built into the fore and 
aft ends of the valve body are striker-and-bumper 
de vices engaged by the valve-end of thepushrods. 


The valve ports are connected as follows: 
port A, to port B of the ram retum and vent 
valve, through the throttle valve to port D of the 
firing control valve, to port D of the switchbox 
control vent valve, and to port B of the torpedo 
stop cylinder; port B, to port B of the stop 
cylinder valve, to ports A and C of the firing 
mechanism, to port C of the switchbox control 
vent valve, and through ports B and A of the air 
interlock valve to the ship Service air system; 
and port C, to port C of the stop cylinder valve 
and, through a check valve and restrictor equipped 
line, to port C of the torpedo stop cylinder. In 
position No. 1 (at battery), ports A and B are 
blocked and port C is vented through port E to 
atmosphere; in position No. 2 (retum to battery), 
port A is vented through port D to atmosphere 
and ports B and C are connected. 


RAM RETURN AND VENT VALVE. There are 
two ram retum and vent valves, figure 2-34; one 
forward and the other aft. In each torpedo room, 
the valve is secured in a horizontal position to 
the end of the ejection pump air cylinder farthest 
from the water cylinder. 


The valve consists of a piston, a vane-type 
sliding sleeve (mounted on a common piston rod), 
and a five-port valve body. The valve ports are 
connected as follows: port A, to port E and to 
the 400/150-psi reducing station on the ship 
Service air line; port B, to port A of the ram 
control timing valve, through the throttle valve 
to port D of the firing control valve, to port D 
of the switchbox control vent valve, and to port B 
of the torpedo stop cylinder; port C, to port C 
of the firing valve and to atmosphere through the 
silencer (muffler); port D opens directly into the 
ejection pump air cylinder; and port E, to port 
A and to the 400/150-psi reducing station in the 
ship Service air line. 
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PORT C 



Figure 2-34. Ram Return and Vent Valve 


The valve is a two-position, three-way, air- 
actuated valve. In position No. 1 (unfired), 150-psi 
air is piped through port A, piping to port B is 
idle (no air pressure), port C is blocked by the 
valve sleeve, and ports D and E are connected 
through the valve sleeve. In position No. 2 
(fired), 150-psi air is piped through port A, 
400-psi air is piped through port B, ports C 
and D are connected, and port E is blocked 
by the valve sleeve. 

IMPULSE TANK. There are two impulse tanks, 
figure 1-3; one is forward and the other aft. Also 
called a plenum chamber, each is a cylindrical 
tank, located outside the ship pressure hull, and 
designed to withstand full submergence pressure. 
Each tank is penetrated by the associated torpedo 
tubes (at the slide valves), ejection pump water 
cylinder (at the slotted area), and operating shafts 
for various torpedo tube components. Piping con- 
nections to each tank include: to the ship trim 
and drain system, to an inboard vent (located in 
the forward torpedo room, on the forward bulk- 
head, near the overhead, to port of the ship 


centerline; and in the after torpedo room, on the 
after bulkhead, just to starboard of the ship 
centerline), and to a pressure-equalizing valve. 

The impulse tank associated with the bow 
torpedo tube installation has a capacity of 1436 
gallons (5.49 tons sea water) and is located 
between frames 17 and 18, between No. 1 main 
ballast tank and the torpedo room forward bulk¬ 
head. The impulse tank associated with the stem 
torpedo tube installation has a capacity of 1691 
gallons (6.46 tons sea water), and is located 
between frames 171 and 172, between the torpedo 
room after bulkhead and the free-flooding space 
aft. 

THROTTLE VALVE. There are two throttle 
valves; one forward and the other aft. In the 
forward torpedo room, the valve is located to 
starboard, forward of the firing valve, under 
torpedo tube No. 3. In the after torpedo 
room, the valve is located to starboard, in the 
bilge area under tube No. 5. It is a manually 
operated variable restrictor. 
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Figure 2-35. 

Torpedo Tube Hydraulic System 
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PHYSICAL DESCRIPTION 


The valve consiste of a spindle and valve body. 
Both ends of the spindle are threaded to take 
nuts that are pinned (cotter pins) in positionwhen 
the valve is installed. The spindle is also pin- 
staked after adjustment. The spindle extends 
through both ends of the valve body, with a pair 
of O-rings preventing blow-by of air. The valve 
body has two ports: one is piped to port D of the 
firing control valve and the other is piped to port 
B of the torpedo stop cylinder, to port D of the 
switchbox control vent valve, to port A of the 
ram control timing valve, and to port B of the 
ram retum and vent valve. 

HYDRAULIC SYSTEM COMPONENTS 

The torpedo tube hydraulic system components 
described in this publication are connected to 
supply and retum piping of the ship main and 
vital hydraulic systems (main, forward and vital, 
aft). Both systems are described in greater 
detail in NAVSHIPS SIB-SSR(N)586-2, Ship In¬ 
formation Book, Volume 2, Ship T s Piping. % 


All hydraulic control valvesused in the torpedo 
tube system are basically the same. Each is a 
manually actuated, three-position,four-way valve 
consisting of a spring-latched operating handle, a 
five-chambered valve body, and a valve spindle. 
If the valve chambers, figure 2-35, arenumbered 
consecutively from No. 1 to No. 5, from the 
operating-handle end of the valve: No. 1 connects 
intemally to No. 5; No. 2 connects extemally to 
one side of the controlled unit (valve, manifold, 
hydromotor, or power cylinder); No. 3 connects 
extemally to the hydraulic supply line; No. 4 
connects extemally to the other side of the 
same controlled unit to which No. 2 is connected; 
No. 5 is connected intemally to No. 1 and 
extemally to the hydraulic retum line; and, in 
addition, each chamber is connected by means of 
the valve spindle to the adjacent chamber (or 
chambers). 

In position No. 1 (toward the operating handle), 
the valve spindle connects chamber No. 1 to 
chamber No. 2 and chamber No. 3 to chamber No. 
4. In position No. 2 (mid), the spindle connects 
chamber No. 1 to chamber No. 2 and chamber 
No. 4 to chamber No. 5. In position No. 3 (away 
from the operating handle), the spindle connects 
chamber No. 2 to chamber No. 3 and chamber No. 
4 to chamber No. 5. 

Each control valve manifold (two or more 
control valves mounted together) has common 
hydraulic supply and retum lines, with intemal 
manifold connections between chambers No. 3 
and No. 5 of each control valve. Operating 


handles of tube drain control valves are ball- 
ended. Operating handles of all other control 
valves of the system are square-ended. 


TORPEDO TUBE BLOW AND VENT, AND 
DRAIN CONTROL VALVES. There are 12 of 
tliese valves; eight forward and four aft. In the 
forward torpedo room, there are four two-valve 
(one blow and vent and one drain) manifolds, one 
located outboard and near the breech end of each 
torpedo tube. In the after torpedo room, the four 
control valves are located in a six-valve manifold 
between the torpedo tubes, near the overhead, 
Just abaft frame 168. (The other two valves in 
the manifold are after trim and after WRT tank 
blow and vent control valves.) The tube blow and 
vent control valves are outboard on the manifold. 
No. 6 to port and No. 5 to starboard. The drain 
control valves are just inboard of the associated 
blow and vent control valves. 

Each blow and vent control valve has three 
positions: VENT (away from the valve body), 
NEUT (mid), and BLOW (toward the valve body). 
Control lines connect to blow and vent valves 
for the tubes. Each drain valve control valve 
also has three positions: SHUT (away from the 
valve body), NEUT (mid), and OPEN (toward the 
valve body). Control lines connect to the hydro¬ 
motor for the associated drain valve. 

TRIM AND WRT TANKS BLOW AND VENT 
CONTROL VALVES. There are four trim and 
WRT tanks blow and vent control valves; two each, 
forward and aft. In the forward torpedo room, the 
valves are part of a four-valve manifold located 
in the overhead, between frames 21 and 22, on and 
extending to starboard of the ship centerline. (The 
other two valves in the four-valve manifold are 
control valves for the ejection pump muzzle door 
and the WRT overflow valve.) In the after torpedo 
room, the valves are part of a six-valve manifold, 
located between the torpedo tubes, near the over¬ 
head, Just abaft frame 168. (The other four valves 
in the six-valve manifold are torpedo tube blow and 
vent and drain control valves.) 

Each tank blow and vent control valve has three 
positions: VENT (away from the valve body), NEUT 
(mid), and BLOW (toward the valve body). Control 
lines connect to the associated tank blow and vent 
valves. 

TUBE MUZZLE DOOR CONTROL VALVE. 
Each torpedo tube is equipped with a muzzle door 
control valve, mounted on the inboard side of the 
tube barrel and located just breechward of the 
bulkhead separating the torpedo room from the 
impulse tank. 
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Each muzzle door ccmtrol valve has three 
positions: SHUT (away from the valve body), 
NEUT (mld) # and OPEN (toward the valve body). 
Hydraulic control lines connect to the muzzle 
door power cylinder for the associated tube. 


WRT OVERFLOW VALVE CX)NTROL VALVE. 
There is only one WRT overflow valve control 
valve. The valve is a part of the four-valve 
manifold located in the overhead of the forward 
torpedo room, between frames 21 and 22, on and 
extending to starboard of the shipcenterline. (The 
other three valves in the manifold are the ejection 
pump muzzle door control valve, and trim and 
WRT tanks blow and vent control valves.) 


NOTE: There is no WRT overflow valve 
control valve in the after torpedo room. 
If the after WRT tank is full and a tube 
has to be drained, the tank must be 
drained by means of the trim system. 


The valve has three positions: SHUT (aft), 
NEUT (mid), and OPEN (forward). Hydraulic con¬ 
trol lines connect to the hydromotor that operates 
the WRT overflow valve. 


EJECTION PUMP MUZZLE DOOR CONTROL 
VALVE. There are twoejection pump muzzle door 
control valves; one forward, and the other aft. In 
the forward torpedo room, the valve is a part of 
a four-valve manifold located in the overhead, 
between frames 21 and 22, on and extending to 
starboard of the ship centerline. (The other three 
valves in the manifold are the WRT overflow con¬ 
trol valve and the trim and WRT tanks blow and 
vent control valves.) In the after torpedo room, 
the valve is located in the overhead, between 
frames 168 and 169, and just to port of the six- 
valve control valve manifold (on the ship center¬ 
line). 

Each valve has three positions: SHUT (away 
from the valve body), NEUT (mid), and OPEN 
(toward the valve body). Hydraulic control lines 
connect to the ejection pump muzzle door power 
cylinder. 

TORPEDO COMPENSATING VALVE CON¬ 
TROL VALVE. There is only one torpedo com- 
pensating valve control valve. The valve is 
located in the forward torpedo room, in the over¬ 
head, on the ship centerline, between frames 21 
and 22. 


NOTE: There is no torpedo com- 
pensating valve in the after torpedo 
room. If weight compensation is re- 
quired for expended torpedoes, the trim 
system must be used to move water 
from sea to the after trim tank. 


The athwartship-mounted compensating con¬ 
trol valve has three positions: SHUT (port), NEUT 
(mid), and OPEN (starboard). Hydraulic control 
lines connect to the hydromotor that operates 
the compensating valve. 

TORPEDO LOADING HOIST. There is only one 
torpedo loading hoist, figure 2-36. It is located 
on the centerline of the forward torpedo room, 
between frames 22 and 30. In the lowered or 
retracted position, the hoist lies beneath the 
deck. The hoist is raised and lowered by hydraulic 
pressure through a control valve. The control 
valve has three positions: HOIST (forward), 
NEUT (mid), and LOWER (aft), and can be pin- 
locked in the NEUT position. Additional Infor¬ 
mation on the loading hoist is given in NAV- 
SHIPS SIB-SSR(N)586-1, Ship Information Book, 
Volume 1, General Information. 


NOTE: There is no hydraulic loading 
apparatus in the after torpedo room. 
Torpedoes are moved vertically by 
means of a chain fall. 


HYDROMOTOR. Three torpedo tube system 
components — tube drain valves, the WRT over¬ 
flow valve, and the compensating valve — are 
operated by hydromotors that are operated, in 
tum, by hydraulic fluid through control valves. 
There are eight hydromotors (one for each valve); 
six forward and two aft. 

Each hydromotor consists of a housing that 
contains a vaned shaft. The shaft extends through 
one end of the housing and is connected 
mechanically to the component valve disc. 

The housing has two piping connectione, 
hydraulic control lines (supply and retum) from 
the associated control valve. Hydraulic pressure 
applied through one of the control lines rotates 
the vane (and the shaft to which the vane is 
attached) within the housing until the vane strikes 
an intemal stop. Rotation of the shaft either 
opens or shuts the component valve, depending 
on the direction of rotation. The direction of 
shaft rotation, in turn, depends on which of the 
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Figure 2-36. Torpedo Loading Hoisf 


control lines is being used as the supply line. 
The linkage between the hydromotor shaft and the 
components valve disc is toggled to lock the valve 
in either the open or the shut position. 

The hydromotor is a small, rugged unit. 
The vaned shaft is the only moving part. Since 
it is self-contained and has no extemal working 
parts, the hydromotor will require little if any 
maintenance or adjustment once it has been 
installed properly. An index mark on the shaft 
indicates the position of the vane. The mark is 
used to align the hydromotor and valve linkage 
during installation. 

HAND PUMP AND SUPPLY TANK. There are 
two hand pumps, each with a separate supply 


tank (normally half-full), to provide emergency 
hydraulic pressure for torpedo tube components 
in the event of failure of the main (forward 
torpedo room) or vital (after torpedo room) 
hydraulic systema. 

In the forward torpedo room, the hand pump 
faces forward and is secured to a stanchion just 
outboard of the reload for torpedo tube No. 1, 
to starboard, at frame 22. The associated 10- 
gallon supply tank is above and outboard of the 
reload for torpedo tube No. 1, at frame 23. It 
is a cylindrica! tank with a circular sightglass 
mounted at the forward end. 

In the after torpedo room, the hand pump faces 
forward and is secured to the after bulkhead, on 
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the ship ccnterline, between the torpedo tubes. 
The associated 10-gallon supply tank is located 
to port, directly above torpedo tube No. 6. It 
is similar to the forward torpedo room supply 
tank; the sight glass is mounted on the forward 
end. 

Each hand pump has two piped connectione: to 
the associated supply tank and to the hydraulic 
supply line downstream of a stop valve. Each 
supply tank has four piped connections: a valved 
drain line, a continuously open vent line, to the 
suction side of the associated hand pump, and to 
the hydraulic return line upstreamof a stop valve. 

INTERLOCK SYSTEM COMPONENTS 

Each of the torpedo tubes, forward and aft, is 
equipped with interlocks that are designedtopre- 
vent accidental misuse of associated equipment 
that could resuit in damage to equipment, injury 
to operating personnel, or in anymannerthreaten 
the physical safety of the ship. 

The interlocks, figures 2-37 and 2-38, include 
(for each tube) an interlock slide, two interlock 
rings, breech door interlock lug, interlock handle, 
drain valve interlock dog, tripping latch interlock, 
muzzle door nest interlock, transfer switch- 
hand firing key interlock, and interlock/indicator 
switches. 


secured to the outboard end of the pinion shaft, 
bears against the horizontal segment of rocker 
arm (43). The vertical segment of rocker arm 
(43) bears against the exposed end of anti-refire 
plunger (44) of the stop cylinder valve. 

INTERLOCK RINGS. Interlock slide (31) 
moves forward and aft through a pair of metal 
interlock rings (30 and 45) that are grooved on 
the inner circumferences to mate with splines 
on slide (31). 

A gear segment is machined into muzzleward 
interlock ring (30). The gear segment meshes 
with pinion (29) that is secured to and operated 
by fore-and-aft shaft (4). Shaft (4) is connected 
by linkage — pinion (3) and rack (2) — to inter¬ 
lock handle (1). A slot, engaged by the tripping 
latch interlock (37), is machined into the bottom 
segment of the outer periphery of interlock ring 
(30). 

A gear segment is also machined into the 
breechward interlock ring (45). The gear segment 
meshes with vertical rack (46) located outboard 
of ring (45). The upper end of rack (46) is pinned 
to horizontal segment (47) of a two-piece rocker 
arm that pivots on splined pin (50). Vertical 
segment (48) of the rack arm is pinned to the 
exposed end of firing plunger (49) of the stop 
cylinder valve. 


NOTE: In the following description of 
interlock system, only forward nest 
components are identified by number, 
figure 2-37. The description can be 
applied to the stern nest installation by 
substltuting stern nest component 
numbers, figure 2-38. 


INTERLOCK SLIDE. Interlock slide (31) is a 
metal cylinder, approximately 12 inches long, that 
is located in a housing near the breech end of 
the tube in the upper, inboard section. The outer 
surface of the slide is splined and a rack is 
machined into the top, extending breechward 
beyond the end of the slide. The muzzleward end 
of the slide is secured to the breechward extension 
of the muzzle door operating rod and operates 
interlock switch actuator (38). The slide moves 
forward and aft as the muzzle door power cylinder 
opens and shuts the muzzle door. 

The rack machined into the slide meshes with 
pinion (41) that is keyed to an athwartship shaft. 
An indicator scale is inscribed on the smooth 
portion of the pinion circumference to indicate 
the position of the muzzle door. Cam (42), 
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BREECH DOOR INTERLOCK LUG. Breech 
door interlock lug (15) is a cam that is secured 
to the outboard end of athwartship shaft (14). 
Lug (15) is engaged by boss (16) machined into 
the breech door locking ring. The inboard end 
of athwartship shaft (14) is secured to and opera¬ 
ted by interlock handle (1). 

INTERLOCK HANDLE. Interlock handle (1) is 
located near the breech end of the torpedo tube, 
on the upper inboard side. It has two positions, 
vertical and horizontal. A spring-loadedpininthe 
handle knob holds the handle in either position. 
In the vertical position, the handle knob is 
located directly above a brass piate inscribed 
BREECH DOOR & DRAIN VALVE UNLOCKED; 
MUZZLE DOOR LOCKED CLOSED. In the hori¬ 
zontal position, the handle knob is located directly 
above a brass piate Inscribed BREECH DOOR 
& DRAIN VALVE LOCKED CLOSED; MUZZLE 
DOOR UNLOCKED. 

Interlock handle (1) is pinned to the same 
athwartship shaft (14) to which breech door inter¬ 
lock lug (15) is secured. Just inboard of the 
interlock handle a gear segment is pinned to the 
extreme end of athwartship shaft (14). The 
gear segment meshes with gear teeth machined 
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into the muzzleward face of vertical rack (2). 
The bottom of rack (2)i8pinnedtothe top of drain 
valve interlock operating rod (19). 

Gear teeth machined into the outboard face of 
vertical rack (2) engage pinion (3) aecured to 
the extreme breechward end of fore -and-aft shaft 
(4). 

DRAIN VALVE INTERLOCK DOG. Drain valve 
interlock dog (27) bears on slotted cam (28) that 
ia keyed to the tube drain valve operating shaft 
Interlock dog (27) ia linked mechanically to the 
bottom of drain valve interlock operating rod (19). 
The top of operating rod (19) is pinned to the 
bottom of vertical rack (2), gear teeth in the 
muzzleward face of which engage a gear segment. 
The gear segment ia pinned to athwartship ahaft 
(14) and is actuated by the interlock handle. 

TRIPPING LATCH INTERLOCK. Tripping 
latch interlock (37) is a pivoted lever, one end 
of which engagea a keyway or slot machined into 
a segment of theperipheryof muzzleward inter¬ 
lock ring (30). The other end of pivoted inter¬ 
lock lever (37) is secured through linkage to the 
inboard end of tripping latch Interlock operating 
rod (34) that extends athwartship across the top 
of the torpedo tube. The outboard end of inter¬ 
lock operating rod (34) ia secured toandoperated 
by tripping latch operating shaft (32) by means 
of normally padlocked disconnect device (33). 


MUZZLE DOOR NEST INTERLOCK. The 
muzzle door nest interlock consists of a pair of 
directly oppoaing, springloaded, vertical interlock 
rods (6), one on the inboard side of each torpedo 
tube. 


NOTE: Interlock rods (6) in the forward 
torpedo room, figure 2-37, are longer 
than thoae in the after torpedo room 
because each serves a vertical pair of 
torpedo tubes. Each interlock rod in the 
after torpedo room, figure 2-38, serves 
a single torpedo tube. 


An outboard-facingboss (8) is pinned to the top 
of each vertical interlock rod (6) and engages an 
arm (5) pinned to the muzzleward end of muzzle 
door nest interlock operating shaft (4). An athwart¬ 
ship slot (7) is machined into interlock rod (6) 
just below boss (8) and isengagedbyarm (5). One 
arm of crank (10) is pinned to the bottom of each 
interlock rod (6). The other arm of crank (10) 
is pinned to the breechward end of fore-and-aft 
rod (11). 


There are two such mechanical arrangements 
(as described in the preceding paragraph) in each 
torpedo room; one is inboard of the port torpedo 
tubes and the other is inboard of the starboard 
tubes. Connecting the port and starboard rods 
(11) in each torpedo room is linkage consistingof 
athwartship shaft (13) and a pair of arms (12), 
pinned between the ends of shaft (13) and the 
muzzleward ends of rods (11). 

The configuration of the vertical interlock rods 
(6) in the forward torpedo room differs from that 
of the after torpedo room rods in one respect, 
other than the length difference already specified. 
Each forward torpedo room interlock rod (6) 
has a second boss (8) and slot (7), located just 
below the rod midpoint. Thia second boss and slot 
is engaged by an interlock arm (5) for the lower 
torpedo tube on each side. 

Fore-and-aft muzzle door nest interlock 
operating shaft (4) for each torpedo tube extends 
breechward from arm (5). Pinion (3) is keyed to 
the extreme breechward end of the interlock 
operating shaft (4) and meshes with gear teeth 
machined into the outboard face of vertical rack 
(2). Gear teeth machined into the muzzleward face 
of rack (2) mesh with a gear segment secured 
to and operated by interlock handle (1). 

TRANSFER SWITCH AND HAND FIRING KEY 
INTERLOCK. A normally padlocked disconnect 
device (52) is keyed to fore-and-aft muzzle door 
nest interlock operating shaft (4). The disconnect 
device rotates into a notch, figure 2-25, in the top 
of an interlock finger mounted on shaft (4) to 
lock the finger to the shaft. The finger bears 
against the tube-side surface of a pln connected 
to the actuating key (53) of the transfer switch. 
Another pin is connected to the other end of the 
transfer switch actuating key and bears against the 
underside of the hand firing key. 

FIRING PLUNGER INTERLOCK. The firing 
plunger interlock is an athwartship splined pin 
(50) serving as the pivot point for the two- 
piece (47 and 48) rocker arm pinned to the 
breechward end of firing plunger (49) of the stop 
cylinder valve. The splines of pin (50) mate with 
grooves machined into the inner surface of each 
rocker arm segment pivot point. A collar is 
machined into the outboard end of the splined 
pin. The collar is engaged by an extension of the 
interlock operating handle (51). The handle is 
located near the breech end of the torpedo tube, 
between interlock slide (31) and the stpp bolt 
positlon indicator. 

INTE RLOCK/INDICATOR SWITCHES. There 
are 16 interlock/indicator switches (40); 12 are 
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(ENGAQED BY 51). 


(FOR DETAILS 41 

SEE FIG.2-15) f I 


/ 

: I A 




•20 n MUZZLE DOOR 
'POWER CYLINDER 


36 37 


35 |(45 NOT SHOWN) 

37 

(SEE DETAIL 3) 

DETAIL 2 
TRIPPING LATCH 
‘30 INTERLOCK 


DETAIL 3 




51 DETAIL (SPUNED)N 

(SEE DETAIL 1)^ 1 

(BREEclf D00 p\ | 




(52 & 53 
,NOT SHOWN) 

12 13 


TUB NO. 4 
25 



I\ 

'2 10 



DRAIN VALVE 
TUBE NO. 4 % 


‘DRAIN VALVE 
TUBf NO. 2 


Figure 2-37. Interlock System—Bow 
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TUBE NEST INTERLOCK: 

1- Handle 

2- Rack 

3- Gear segment 

4- Operating shaft 

5- Arm 

6- Rod 

7- Slot 

8- Lug 

9- Sprlng 

10- Crank, llnkage 

11- Rod, llnkage 

12- Arm, llnkage 

13- Shaft, llnkage 


BREECH DOOR INTERLOCK: 

14- Operating shaft 

15- Lug, ring 

16- Boss 

17- Stop 

18- Lug, hlnge 


DRAIN VALVE INTERLOCK: 

19- Rod 

20- Bracket 

21- Operating Arm 

22- Indicator Swltch 

23- Arm 

24- Shaft 

25- Llnk 

26- Crank 

27- Dog 

28- Cam 


MUZZLE DOOR INTERLOCK: 

29- Plnion 

30- Fwd Interlock Ring 

31- Interlock sllde 


LEGEND FOR FIGURE 2-37 


TRIPPING LATCH INTERLOCK: 

32- Operating shaft 

33- Disconnect Operator 

34- Operating rod 

35- Rocker arm 

36- Connecting llnk 

37- Latch 


ELECTRICAL INTERLOCK: 

38- Actuator 

39- Operating arm 

40- Swltches 


ANTI-REFIRE PLUNGER INTERLOCK: 

41- Gear 

42- Cam 

43- Rocker arm 

44- Anti-refire plunger 


FIRING PLUNGER INTERLOCK: 

45- After interlock ring 

46- Rack 

47- Rocker arm (horlzontal) 

48- Rocker arm (vertlcal) 

49- Flrlng plunger 

50- Rocker pln 

51- Disconnect operator 


HAND FIRING KEY/TRANSFER SWITCH 
INTERLOCK: 

52- Disconnect operator 

53- Swltch actuating key 
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TUBE NO. 6 
(MUZZLE DOOR 
LOCKED SHUT) 


MUZZLE DOOR 
POWER CYLINDER 


TUBE NO. 5 

(MUZZLE DOOR UNLOCKED) 


TUBE NO. 6 
DRAIN VALVE 


figure 2-38. Interloek Sytiem-Stvn 
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LEGEND FOR FIGURE 2-38 


TUBE NEST INTERLOCK: 


TRIPPING LATCH INTERLOCK: 


1 

- 

Handle 

2 

- 

Rack 

3 

- 

Gear Segment 

4 

- 

Operating Shaft 

5 

- 

Arm 

6 

- 

Rod 

7 

- 

Slot 

8 

- 

Lug 

9 


Spring 

10 

- 

Crank, linkage 

11 

- 

Rod, linkage 

12 

- 

Arm, linkage 

13 


Shaft, linkage 

BREECH DOOR INTERLOCK: 

14 

- 

Operating Shaft 

15 

- 

Lug, ring 

16 

- 

Boss 

17 

- 

Stop 

18 

* 

Lug, hinge 

DRAIN 

VALVE INTERLOCK: 

19 

. 

Rod 

20 

- 

Arm 

21 

- 

Shaft 

22 

- 

Connecting rod 

23 

- 

Link 

24 

- 

Dog 

25 

- 

Cam 


29 - Operating shaft 

30 - Disconnect operator 

31 - Operating rod 


ELECTRICAL INTERLOCK: 


32 - 

Actuator 

33 - 

Operating arm 

34 - 

Switches 


ANTI-REFIRE PLUNGER INTERLOCK: 


35 - 

Gear 

36 - 

Cam 

37 - 

Rocker arm 

38 - 

Anti-refire plunger 


FIRING PLUNGER INTERLOCK: 

39 - After interlock ring 

40 - Rack 

41 - Rocker arm (horizontal) 

42 - Rocker arm (vertical) 

43 - Firing plunger 

44 - Rocker pin 


MUZZLE DOOR INTERLOCK: HAND FIRING KEY/TRANSFER SWITCH 

INTERLOCK: 


26 - 
27 - 

Pinion 

Fwd interlock ring 

45 - 

Disconnect operator 

28 - 

Interlock slide 

46 - 

Switch actuating key 
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forward and four are aft. Each is a 3PDT snap- 
action limit switch. Three switches are mounted 
on top of each torpedo tube barrel in the forward 
torpedo room, to form four tube interlock switch - 
ing units. Two switches (34) are mounted on top 
of each torpedo tube barrel in the after torpedo 
room, to form two tube interlock switching units. 

Each forward torpedo room switching unit has 
nine pairs of switch contacts, only eight of 
which are used (the ninth pair is spare). Each 
after torpedo room switching unit has six pairs 
of switch contacts, only four of which are used 
(two pairs are spare). 

Each switching unit has two pairs of contacts 
for each same -nest torpedo tube. One pair is 
in the starting and firing circuitry; the other is 
in the TUBE READY indicator light circuitry. 
The same-tube paired switch contacts in ali 
same-nest torpedo tube switching units arewired 
in series; i.e., in the forward torpedo room, 
the paired indicator switch contacts for torpedo 
tube No. 1, located in the tube No. 1 switching 
unit, are connected in series with the paired 
indicator switch contacts for torpedo tube No. 1, 
located in the switching units on tubes No. 2, 
No. 3, and No. 4. 

All same-tube switches are operated by the 
same L-shaped actuator (38). Actuator (38) is so 
pivoted that breechward motion of interlock slide 
(31) wiU cause the muzzleward end of the slide 
to bear against the lower end of actuator (38) 
and, in turn, cause the upper end of the actuator 
to trip aU the same-tube switches. When the 
muzzle door of a torpedo tube is shut, the same 
tube contacts of that tube switching unit will be 
open and the remainder of the contacts of that 
tube switching unit will be closed. 

ELECTRICAL CIRCUITS 

Fire Control System Mk 101 Mod 11 circuitry 
for the bow and stem torpedo tubes is similar. 
There are two major differences: (1) circuitry for - 
ward serves four tubes, and circuitry aft serves 
only two; and (2) TORPEDO READY indicator 
lights are substituted for DRAIN VALVE LOCKED 
indicator lights on the indicator panel in the after 
torpedo room. 

Figure 2-39 indicates interconnections between 
major electrlcal components of the torpedo tube 
instaUation. Major components for each tube 
include: Swltchbox Mk 5 Mod 2, firing key valve 
solenoid, transfer switch, isolation transformer, 
firing power interlock and tube ready switches, and 
various indicator Ughts. 


NORMAL STARTING AND FIRING POWER. 
The firing key in Firing Panel Mk 21 Mod 5, 
located in the attack center, is connected to a 
relay (24 volts DC) that Controls normally open 
contacts In the 115-volt 60-cps normal-power 
starting and firing power Circuit. TTie Circuit 
is powered from Power Supply Mk 51 Mod 0 
located in the torpedo room. 

One leg of the Circuit is connected through 
two poles of a 3PDT transfer switch positioned 
to NORM. POWER. One pole is connected through 
the firing solenoid, the armature of which is 
mechanically linked to the firing key valve, 
series-connected starting and firing power inter¬ 
lock switches (four such switches in the forward 
torpedo room; two switches in the after torpedo 
room), and back to complete the Circuit through 
the third pole of the transfer switch. The second 
pole of the transfer switch is connected, through 
the primary winding of the starting power isolation 
transformer, to the line between the firing key 
valve solenoid and the starting and firing power 
interlock switches. The secondary winding of the 
1:1 ratio isolation transformer is connected 
through a normaUy open switch in Swltchbox 
Mk 5, through the torpedo tube breech door 
connector receptacle (B- and A-cables), and to 
the starting mechanism in the torpedo. 

EMERGENCY STARTING POWER. Emergen- 
cy starting power is supplied from lighting 
distribution panels in the torpedo rooms, with 
the transfer switch (located on the torpedo 
tube) positioned to EMER. POWER. 

Firing power is connected from the lighting 
distribution panel through two poles of the three- 
pole transfer switch (the third pole is not used 
in EMER. POWER), through in-series interlock 
switches (four in the forward torpedo room; 
two In the after torpedo room), and through the 
primary winding of the starting power isolation 
transformer. The torpedo setting and indicator 
light circuitry and the remainder of the starting 
power circuitry is identicalto circuitry described 
under Normal Starting and Firing Power. 

INDICATOR CIRCUITS. In the forward torpedo 
room, there are three indicator-light circuits, 
each supplied 115-volt 60-cps power from the 
torpedo room lighting system. In the after torpedo 
room, there are only two. 

One Circuit is connected from the power source 
through a normally open snap-action limit switch 
(mechanicaUy actuated by the drain valve inter¬ 
lock rod) to the DRAIN VALVE LOCKED indicator 
light. This light is located on forward torpedo 
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PHYSICAL DESCRIPTION 


INTERLOCK SWITCHES (MUZZLE DOORS SHUT) 


r~n r 


FIRING SWITCH 
(FIRING PANEL) 


24 VOLTS DC 



115-VOLT 60-CPS i 
STARTING AND ' 
FIRING POWER 
(NORMAL) J 


115-VOLT 60-CPS 
STARTING POWER 
(EMERGENCY) 


TRANSFER 

SWITCH 


TUBE NO. 4 
CIRCUITS 


TUBE NO. 3 
CIRCUITS 


TUBE NO. 2 
CIRCUITS 


115-VOLT 60-CPS 
INDICATOR POWER 


TORPEDO SETTING" 
CIRCUITS 



ISOLATION = 
TRANSFORMER fY 


TUBE READY 


INDICATOR PANEL 
(TORPEDO ROOM) 




I_ 

SWITCHBOX MK 5 
(READY) 


TORPEDO READY 
SWITCH 

(RELAY TRANSMUTER) 


B - CABLE/ 
(65-CON DUCTOR) 


CONNECTOR X 
RECEPTACLE 

A - CABLE 
(65-CONDUCTOR) 


TORPEDO TUBE NO. 1 


Figure 2-39. Torpedo Tube Firing System Wiring Diagram 
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room Indicator Panel Mk 10 Mod 4, located to 
starboard, above, outboard of f and slight abaft 
the breech end of torpedo tube No. 1. 


NOTE: There is no drainvalve indicator 
switch on either of the after torpedo tubes 
and no corresponding indicator light on 
Indicator Panel Mk 9 Mod 2, aft. 


The second Circuit is connectedfrom the power 
source through tube interlock switches (four in 
the forward torpedo room; two in the after torpedo 
room) to two TUBE READY indicator lights. 
One light is located on the associated torpedo 
room indicator panel (Mk 10 Mod 4 in the forward 
torpedo room; Mk 9 Mod 2 in the after torpedo 
room); the other, on the attack center firingpanel. 


The third Circuit is connected from the power 
source through a normally closed switch in Switch - 
box Mk 5 (on the torpedo tube) and a normally open 
switch in the relay transmitter (Mk 22 Mod 4 in 
the after torpedo room, Mk 15 Mod 4 in the forward 
torpedo room), to the TORPEDO READY indicator 
light on the attack center firing panel. 


There are three other indicator circuits opera- 
ting off torpedo room lighting power. Though not 
components of Fire Control System Mk 101 Mod 11, 
they serve each torpedo tube installation. The 
three indicator lights are located on a three- 
dial indicator panel and ali are actuated by snap- 
action limit switches. The lights are labeled: 
SEA VALVE OPEN (green), SEA VALVE CLOSED 
(amber), and RAM AT BATTERY (green). One 
panel is located on the centerline of each torpedo 
room, on thebulkheadseparatingthecompartment 
from the associated trim tank, near the overhead. 

TORPEDO SETTING CIRCUITS. Torpedo 
setting circuits are connected from the signal 
sources (Fire Control System Mk 101 Mod 11, 
the relay transmitter (Mk 22 Mod 4 or Mk 15 
Mod 4), or Firing Panel Mk 21 Mod 5) through 
a normally closed switch contact in Switchbox 
Mk 5, to the 65-conductor B-cable, through the 
tube breech door connector receptacle, through 
the 65-conductor A-cable, and to the setting 
mechanism in the torpedo. 

Fire Control System Mk 101 Mod 11 and 
associated circuits aredescribedingreaterdetail 
in NAVWEPS OP 2662 and in NAVSHIPS SIB- 
SSR(N)586-5, Ship Information Book, Volume 5, 
Ship T s IC and FC Systems. 
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FUNCTIONAL DESCRIPTION 


Chapter 2 describes physically each component 
of the torpedo tube system and associated systems. 
This chapter describes the same components 
functionally, showing how each interacts with the 
overall torpedo tube system. Table 3-1 describes 
the functlon of each control operated manually 
during various phases of tube operation. 

BREECH DOOR MECHANISM 

The breech door mechanism, figures 2-7 and 
2-8, includes the following major components: 
the breech door, locking ring, connector 
receptacle, sight glasses, pressure gage, cable 
clamp, lanyard ring, and a pair of latches. 

To open the breech door, the interlock handle 
must be in the vertical posltion (to rotate the 
interlock lug out of the path of the boss machined 
into the top surface of the locking ring) and the 
tube must be drained and vented. A hand wrench 
is attached to the square-ended pinion shaft 
located below the breech door handle and the shaft 


is rotated (clockwise for a right-hand tube, 
counterclockwise for a left-hand). The motlon of 
the square-ended shaft is transmitted, by a pinion 
that meshes with a rack machined to die locking 
ring, to rotate the locking ring (counterclockwise 
for a right-hand tube, clockwise for a left-hand) 
and align the eight locking ring lugs with the 
spaces between the breech door locking lugs. 
When unlocked, the breech door can be swung 
away from the breech end of the tube and out- 
board. When fully open (90 degrees from shut), 
die door is secured by a pair of latches which 
engage lugs on the hinge bracket. 


To shut the breech door, grasp the breech 
door handle and pull in an inboard direction to 
disengage the latches from the hinge bracket 
lugs. The breech door can then be pushed shut 
and the hand wrench rotated (in reverse of the 
unlocking direction) to rotate the locking ring 
lugs into position (aligned with the breech door 
locking lugs). 


Table 3-1. Equipment Operating Controls 


Control 

Location 

Position 

Function 

Breech door 
locking ring 

Tube, breech 
end, inboard 

(Unlocked) 

Unlocks breech door 

operator 

lower section 

(Locked) 

Locks breech door 

Interlock 

Tube, breech 

(Vertical) 

Locks muzzle door shut and 

handle 

end,inboard 
side 

(Horizontal) 

hand firing key and transfer 
switch in unfired and 

NOR POWER positions; unlocks 
tube drain valve, breech 
door, and other same-bank 
tube muzzle doors 

Unlocks tube muzzle door; 
locks shut breech door, 
drain valve, and other 
same-bank tube muzzle doors 
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Table 3*1. Equipment Operating Controls—Contlnued 


Control 

Locstion 

Position 

Punction 

Hand firing 
key/tran8fer 
switch 
interlock 

Tube,inboard 
side, above 
hand firing 
key 

(Connected) 

Preventa key and switch belng 
moved to FIRE and EMER POWER 
positione with interlock 
handle vertical 



(Broken) 

Allows key and switch to be 
moved to FIRE and EMER POWER 
positione with interlock 
handle vertical (firing 

Inboard slug) 

Haud firing 
key 

Tube,inboard 
side 

FIRE 

Fires torpedo locally; 
actuates firing key valve 
and positions transfer 
switch to EMER POWER 

Transfer 

switch 

Tube,inboard 
side, muzzle - 
ward of hand 
firing key 

NOR POWER 

Selects starting and firing 
power from Fire Control 

System Mk 101 Mod 11 



EMER POWER 

Selects starting power from 
torpedo room lighting 
distribution panel 

Tube muzzle 
door control 
valve 

Tube,inboard 
side, near 
bulkhead 

OPEN 

Opens tube muzzle door 
(and shutter on bow tubes) 



NEUT 

Locks muzzle door in the 
last-ordered position 
(hydraulically) 



SHUT 

Shuts tube muzzle door 
(and shutter on bow tubes) 

Firing plunger 
operator 

Tube, breech 
end, outboard 
of interlock 
slide 

(Depressed) 

Returns firing plunger of 
stop cylinder valve to 
at battery position (firing 
inboard slug) 

Firing plunger 
interlock 

Tube, breech 
end, inboard 
of stop bolt 
position 
indicator 

(Connected) 

Prevents normal ejection 
firing with tube muzzle 
door shut; locks open 
muzzle door whjpn firing 



(Broken) 

Enables firing inboard 
slug (permits motion of 
firing plunger with muzzle 
door shut) 
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Table 3-1. Equipment Operating Controls—Continued 


Control 

Location 

Position 

Function 

Stop bolt 
latch 

Tube, breech 
end, at top 
centerline 

(Engaged) 

(Released) 

Holds stop bolt in LOAD 

Permits stop bolt to rotate 
from LOAD to LOCKED 

Stop bolt 
operator 

Tube, breech 
end, above 
stop bolt 
latch 

FIRE 

Rotates stop bolt cams out 
of tube bore (silent 
swimout firing) 



LOAD 

Rotates stop bolt breechwaxd 
cam out of tube bore (before 
loading) 



LOCKED 

Rotates stop bolt cams imo 
tube bore (after loading) 

Swltchbox Mk 

5 operating 
lever 

Tube, breech 
end, upper 
outboard 
section 

READY 

Provides torpedo control 
signals from fire control 
equipment (manual retum) 



OFF 

Provides torpedo motor 
starting signal; breaks 
torpedo control circuitry 
(silent swimout firing) 

Tripping 

latch 

operator 

Tube, breech 
end, upper 
outboard 
section 

NORMAL 
OPERATING 
POSITION 1 

Retracta tripping latch 
from tube bore with breech 
door open; eztends latch 
into tube with breech door 
shut 



RIGGED FOR 
DEPTH 
CHARGE 

Manually retracta tripping 
latch from tube bore 
with breech door shut 

Tripping 

latch 

interlock 

Tube, breech 
end, upper 
outboard 
section 

(Connected) 

P reventa raising interlock 
handle to horizontal 
position with tripping latch 
retracted (rigged for depdi 
charge or breech door open) 



(Broken) 

Permits raising interlock 
handle to horizontal 
position with tripping latch 
retracted (firing shrouded 
torpedo or mine) 
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Tabi* 3-1. Equipnrant Operating Controls—Contlnued 


Control 

Location 

Position 

Function 

Tube blow and 

(Fwd) outboard 

BLOW 

Actuates blow valve to admit 

yent control 

of each tube; 


50-psi air to tube 

valve 

(aft) outboard 



valves on 

NEUT 

Neither blows nor venta tube 


6-valve control 
manifold, on 

VENT 

Actuates vent valve to vent 


centerline 
overhead, 
forward of tube 
breech ends 


tube to atmosphere 

Tube drain 

Inboard of tube 

OPEN 

Opens tube drain valve 

valve control 

blow and vent 


(by means of hydromotor) 

valve 

control valve 

NEUT 

Locks drain valve in last 




ordered position (hydraulic) 



SHUT 

Shuts tube drain valve 




(by means of hydromotor) 

Trim tank blow 

(Fwd) 2nd 

BLOW 

Actuates blow valve to 

and vent 

valve from 


admit 50-psi air to tank 

control valve 

port side on 



4-valve 
manifold in 

NEUT 

Neither blows nor vents tank 


overhead on 

VENT 

Actuates vent valve to vent 


centerline; 

(aft) 3rd 
valve from 
starboard on 

6-valve 
manifold 


tank to atmosphere 

WRTtank 

(Fwd) on 

BLOW 

Actuates blow valve to 

blow and vent 

4-valve 


admit 50-psi air to tank 

control valve 

manifold. 



starboard 

valve; 

NEUT 

Neither blows nor vents tank 


(aft) 3rd 

VENT 

Actuates vent valve to vent 


valve from 
port side on 

6-valve 
manifold 


tank to atmosphere 

E jection pump 

(Fwd) port 

OPEN 

Opens muzzle door (and 

muzzle door 

valve on 


shutter on bow pump) 

control valve 

4-valve 



manifold; 

NEUT 

Locks muzzle door in last 


(aft) to 


ordered position (hydraulic) 


port of 

6-valve 

SHUT 

Shuts muzzle door (and 


manifold 


shutter on bow pump) 


3-4 


Digitized by 








FUNCTIONAL DESOUPTION 


Table 3-1. Equipment Operating Controb—Continued 


Control 

Locatum 

Position 

Fnnction 

WRT overflow 

(Fwd) 2nd 

OPEN 

Opens overflow valve to 

control valve 

valve from 


permit overflow from WRT 


starboard 


to forward trim tank (valve 


on 4-valve 
manlfold; 


actuated by hydromotor) 


(aft) none 

NEUT 

Locks overflow valve in 



last ordered position 
(hydraulic) 




SHUT 

Shuts overflow valve 

Tube 

(Fwd) on line 

EQUALIZE 

Opens line from sea to 

equalizing 

with bottom 


tube to equalize pressure 

valve 

and outboard 


(before opening muzzle 


of each tube; 


door) 


(Aft) outboard 

SHUT 

Shuts line from sea to 


valves on 

3-valve 
equalizing 
manlfold 
forward of 

6-valve 
manlfold 


tube 

Impulse tank 

(Fwd) to port 

EQUALIZE 

Opens line from sea to 

equalizing 

of centerline. 


impulse tank to equalize 

valve 

in overhead, 
abaft 4-valve 


pressure 


manlfold; 

SHUT 

Shuts line from sea to 


(aft) center 
valve of 3- 


tank 


valve 

equalizing 

manlfold 



Compensating 

(Fwd) Abaft 

OPEN 

Opens compensating valve 

Control Valve 

4-valve control 


(by means of hydromotor) in 


manlfold, in 


line between sea and 


overhead. 


the WRT tank 


athwartshlp 
(Aft) none 

NEUT 

Locks compensating valve 




hydraulically in last 
ordered position 



SHUT 

Shuts compensating valve 




(by means of hydromotor) 

WRT flood- 

(Fwd) to port. 

OPEN 

Opens valve between sea 

from-sea 

under deck 


and WRT tank (mechanical) 

valve 

piate, lower 
level; 

SHUT 

Shuts valve between sea 


(aft) none 


and WRT tank (mechanical) 
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Tabi. 3-1. Eq u <p n»nt Operating Controb—Continued 


Control 

Locati cm 

Poeition 

Punctton 

Impulse tank 
yent valve 

(Fwd) to port, 
od forward 
bulkhead, near 
overhead; 

(Aft) on after 
bulkhead, to 
starboard, near 
overhead 

(open) 

Vents impulse tank (filling) 

Impulse flask 
charging 
valve 

(Fwd) to port, 
abaft breech 
end of tube 8; 
(Aft) behlnd 
false locker 
door, forward 
of breech end 
of tubes, to 
starboard 

(open) 

Charges impulse flask 
(through reducing valve) 

Impulse flask 
drain valve 

(Fwd) to port, 
level with 
bottom of tube 
No. 4, abaft 
deck piate; 

(Aft) below and 
outboard of 
tube No. 5 

(open) 

Drains or bleeds impulse 
flask (swimout, over- 
pressure, or maintenance) 

Trim manifold 

(Fwd) 4-valve 
manifold, to 
port, below 
pressure 
gageboard; 

(Aft) to port, 
abaft pressure 
gageboard and 
below capacity 
gages 

TRIM SUCT, 
and WRT or 
IMP TK FL 
& DR (open) 

TRIM DISCH, 
and WRT or 
IMP TK FL & 
DR (open) 

Pumps from WRT (instead of 

WRT overflow valve in after 
torpedo room) or impulse tank 

Pumps (floods) to WRT tank 
(instead of WRT flood-from- 
sea and compensating valves 
in after torpedo room) or 
impulse tank 



IMP TK and 
WRT FL & DR 
(open) 

Can be used to fili infulse 
tank (ejection pump muzzle 
door shut, impulse tank 
vented, blowing WRT tank) 
or to fiU WRT tank 
(WRT vented, ejection pump 
muzzle door open) 
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CONNECTOR RECEPTACLE. An opening in 
the breech door enables two connections: the 
65-conductor B-cable from Switchbox Mk 5 (or 
a special blanking plug) to the exterior side of the 
receptacle and either the 65-conductor A-cable 
plug (from the starting and setting mechanisme 
in the torpedo), or a special protector plug (for 
use when launching mechanically started 
torpedoes or firing water slugs) to the interior 
side of the B-cable breech door connector 
receptacle. 

S1GHT GLASSES. Two reflex-type sight 
glasses are secured to the exterior of the breech 
door and enable the torpedo tube operator tocheck 
the water level in the tube while flooding or 
draining the tube. When flooding a tube, water 
enters the lower port of the lower sight glass. 
The level of water in the sight glass indicates 
the level of water in the tube and is discemible 
because of the reflex characteristic of the glass. 
The glass is corrugated to make the background 
covered by water appear darker than the back¬ 
ground not covered with water. 

PRESSURE GAGE. A pressure gage is secured 
to the exterior of the breech door and indicates 
pressure within the tube. The gage is used 
especially to check that tube pressure is equal to 
sea pressure before opening the tube muzzle 
door. The red-hand setting on the gage indicates 
the maximum pressure at which the tube is to be 
operated. 

CABLE CLAMP. After connecting the A-cable 
breech door plug to the B-cable breech door 
connector receptacle on the inside of the breech 
door, the operator clamps the A-cable to the 
breech door with the cable clamp. The clamp 
ensures efficient operation of the cable cutter on 
the torpedo. 

LANYARD RING. A lanyard ring is secured to 
the interior surface of the breech door and is 
used when laying certain types of mines. The 
lanyard from the mine is secured to the ring. 


TORPEDO SHIPPING AND LOADING MECHANISM 

Torpedoes are shipped aboard and into the 
forward and after torpedo rooms nose first 
through the forward and after shipping trunks, 
respectively. In the forward torpedo room, 
torpedoes are moved vertically (for shipping 
and moving from one stowage level to another) 
by means of a hydraulic hoist, figure 2-36. In 
the after torpedo room, torpedoes are moved 
vertically by means of Chain falis. In both 


torpedo rooms, fore-and-aft motion of torpedoes 
is effected by means of a snatch block and load- 
ing pole arrangement (loading), and a snatch block 
and withdrawing sling arrangement (unloading). 

TORPEDO SHIPPING. A torpedobeing shipped 
aboard is placed nose-down on a portable deck 
skid that is aligned with the shipping hatch. 
Snubbing lines, attached to a nosepiece secured 
to the torpedo, arrest the downward motion ofthe 
torpedo and control the rate of descent. 


As the torpedo is lowered through the shipping 
hatch, it slides over a portable skid in the escape 
trunk and onto dollies locked to the torpedo room 
shipping tray aligned with the topside portable 
deck skid. The torpedo is lowered until it is 
arrested by a shipping stop. 


In both torpedo rooms, the end of the shipping 
tray farthest from the torpedo tubes is secured 
to die overhead by means of a shipping sling. The 
sling is connected between lifdng eyes on the 
shipping tray and padeyes in the torpedo room 
overhead. In the forward torpedo room, the 
shipping tray is pivoted just abaft the midkpoint 
on a pinned connection to the top of the ram (piston) 
of the hydraulic loading hoist. In the after 
torpedo room, the shipping tray is pivoted just 
abaft the midpoint on a pinned connection to a 
deck-secured foundation. It is supported both 
forward of and abaft the pivot point by a pair 
of two-ton chain hoists secured to overhead 
padeyes. 

When a torpedo is in position on the loading 
tray, the torpedo is secured to the dollies on 
which it rests by means of a lashing strap; the 
snubbing lines and nosepiece are removed. The 
end of the platform tray farthest from the torpedo 
tubes is raised (by hydraulic power, forward; by 
chain hoist, aft) Just far enoughtofree the shipping 
sling, and the tray is lowered to the horizontal 
position. 

The hydraulic hoist, figure 2-36, in the for¬ 
ward torpedo room is a cylinder and piston (ram) 
mechanism. A tiltlock mechanism is engaged when 
tilting the platform tray to the shipping position. 
The tiltlock prevents the forward end of the tray 
from rising when the piston rises. In addition to 
being pivoted on the top of the ram, the tray is 
also secured to the ram at a point abaft the pivot 
point when the tray is to be raised in a horizontal 
position (not tilted). When the tray is to be tilted, 
the Connection abaft the pivot point is broken 
(unpinned). 
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The supply line from the maln hydraulic 
system, serving the hydraulic hoist, is piped 
through a stop valve, tilt cutout valve, control 
valve, and hoist cylinder. Positioning the hoist 
control valve (located just to port in the after 
end of the torpedo room) to RA1SE admits 
hydraulic fluid to the hoist cylinder to raise the 
piston (and shipping tray). With the tilting 
mechanism aligned for tilting, the after end of 
the tray will rise either until the control valve 
is positioned to NEUT, or until the platform 
actuates die tilt cutout valve. In either case, 
the piston will stop rising. In the latter case, 
the platform will have reached the position of 
maximum tilt and the shipping sling can be secured 
to the shipping tray. With the tilting mechanism 
aligned for horizontal operation of the hoist, the 
shipping tray will rise in the horizontal position 
either until the control valve is positioned to 
NEUT, or until the hoist is extended to the 
limit and a dashpot cushions the end of the stroke. 


Positioning the control valve to LOWER per¬ 
mite hydraulic fluid to escape from the hoist 
cylinder, through the control valve, and to the 
return line of the main hydraulic system. Gravity 
will then cause the hoist piston and shipping tray 
to return to the stowed position. A branch from 
the hydraulic return line, downstream of the 
control valve, is connected to die tilt cutout valve. 
Branch line pressure maintains the cutout valve 
in the open position whenever it is not actuated 
by the shipping tray to the closed position. 


Positioning the control valve to NEUT creates 
a hydraulic lock in the valve, preventing the escape 
of hydraulic fluid from the hoist cylinder. The 
\NEUT position also prevents the entry of any 
more hydraulic fluid into the cylinder from the 
supply header. Whether raising or lowering the 
shipping tray, positioning the control valve to 
NEUT will arrest the motion of the piston and tray. 


In the after torpedo room, shipping andstowlng 
procedures are similar to those used in the for- 
ward torpedo room, except that hand-operated 
Chain hoists are substituted for the hydraulic 
hoist. 

EMERGENCY HOIST RIG. In the forward 
torpedo room, a two-ton chaln hoist is provided 
for use with the shipping tray in the event of 
hydraulic failure. The chaln hoist, hooked to an 
overhead padeye, is secured to a bridle that 
is hooked, in turn, to Ufdng eyes onthe hydraulic 
hoist. 


The same chaln hoist can be used to raise or 
lower the torpedo without using the shipping tray. 
In this case, the chaln hoist hook is secured to 
a strap that encircles the torpedo at the center 
of gravity. ' 

TORPEDO LOADING AND UNLOADING. 
Before loading a torpedo (or mine) into a tube, 
the following conditions must be fulfilled: 


1. The interlock handle on the tube must be 
in the vertical position to unlock the tube breech 
door and drain valve, and lock shut the tube 
muzzle door. 

2. The tube must be drained and vented and 
the breech door opened. 

3. The stop bolt (on the tube) must be in the 
LOAD position to extend the muzzleward cam into 
the guide slot. 

4. When loading shrouded torpedoes and 
certain types of mines, the tripping latch operating 
handle must be positioned to RIGGED FORDEPTH 
CHARGE to retract the tripping latch for the tube 
bore. In addition, the tripping latch interlock 
must be broken to enable positioning the interlock 
handle to the horizontal position with the tripping 
latch retracted from the tube bore. 

5. The torpedo to be loaded must be aligned 
with the tube into which it is to be loaded. 


To load a torpedo into a tube, the hook end 
of the loading line is secured to the loading eye 
machined into the breech door locking ring. The 
bitter end of the loading line is reeved through 
the roller of the loading pole placed on the tail 
of the torpedo. The bitter end is then reeved 
through a snatch block secured to another loading 
eye in the breech door locking ring. The load¬ 
ing-block eye is located 180 degrees from the 
loading-line-hook eye. 

After removing the torpedo lashing straps, 
taking a strain on the loading line, in the direction 
away from the torpedo tube, will move the torpedo 
along the dolly rollers and into the torpedo tube. 
It is important that the guide stud on top of the 
torpedo is aligned with the mouth of the flared 
guide slot at the 12 o v clock position at the breech 
end of the torpedo tube. The torpedo is loaded 
into the tube until the muzzleward face of the 
guide stud bears against the breechward face of 
the stop bolt muzzleward cam. When the tube is 
loaded, unlatch the torpedo stop mechanism. 
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permitting the stop bolt to rotate automatically 
to the LOAD position (stop bolt cams straddllng 
the torpedo guide stud) and shut the tube breech 
door. 

Before unloading a torpedo from a tube, similar 
condit ion s must be fulfilled as outlined for loading 
a torpedo. Dollies must be aligned on the loading 
tracks with the torpedo to be unloaded. 

To unload a torpedo, a withdrawing sling is 
placed around the torpedo afterbody, just muzzle - 
ward of the vertical and horizontal vanes. One 
eye of the sling is reeved through the other 
(running) eye and secured to the hooked end of 
the withdrawing line. The bitter end of the with¬ 
drawing line is reeved through a snatch block 
secured to a withdrawing eye aligned with the 
torpedo tube. A strain taken on the withdrawing 
line, in the direction toward the torpedo tube, will 
withdraw the torpedo from the tube and onto the 
dollies on the athwartship loading tracks. After 
the torpedo is lashed to the dollies, it is moved 
to the stowed position and the dollies locked to 
the tracks. 

Section S75-1 of NAVSHIPS SIB-SSR(N)586-1, 
Ship Information Book, Volume 1, Hull and 
Mechanical, describes torpedo handlingandstow- 
age in greater detail. 


FLOOD AND DRAIN SYSTEM 

A loaded (containing a torpedo) torpedo tube 
must be completely flooded with water and tube 
pressure equalized with sea pressure before the 
muzzle door can be opened and the torpedo 
launched. If the tube contains an air bubble 
when it is fired, much of the ejection pump 
efficiency is lost compressing the air. More 
important, the bubble will be forced out of the tube 
with the torpedo and will rise to the surface to 
give away the position of the submarine. Figure 
2-17 shows the torpedo tube flood and drainsystem 
pictorially. 

TUBE FLOODING. After loading a torpedo into 
a tube, check that the breech door is shut and 
locked by the locking ring and that the torpedo 
is locked in the tube (stop bolt position indicator 
pointing at LOCKED). The tube interlock handle 
will be in the vertical position indicating that the 
breech door and drain valve are unlocked and 
that the muzzle door is locked shut. The tube is 
flooded by appropriately positioning the following 
valves: tube blow and vent control valve to 
VENT, WRT blow and vent control valve to BLOW, 
and tube drain control valve to OPEN. When the 
water level in the tube breech door sight glasses 


rise s to the top and water flows from the tube 
vent, the tube is completely flooded. The control 
valves should then be positioned as follows: 
tube blow and vent to NELTT, WRT blow and vent 
to NEUT, and tube drain to SHUT. 

Positioning the tube or tank blow and vent 
control valve to BLOW opens the hydraulic supply 
line, through the control valve, to the under sides 
of the sterna of the associated blow valve. 
Hydraulic pressure lifts the blow valve against 
spring pressure to admit 50-psi air to the tube or 
tank. Positioning the drain valve control valve to 
OPEN opens the hydraulic supply line, through the 
control valve, to the open portof thevaned hydro- 
motor. Hydraulic fluid forces the internal vane 
to rotate, which, in tura, rotates the hydromotor 
shaft connected to the vane. Rotary motion of the 
shaft is transmitted through mechanical linkage to 
lift the drain valve disc off its seat, opening 
the drain line connecting the torpedo tube and the 
WRT tank. 

Positioning the tube or tank blow and vent 
control valve to VENT opens the hydraulic supply 
line, through the control valve, to the underside 
of the stem of the associated vent valve. Hydraulic 
pressure lifts the valve against spring pressure 
and opens the line between the tube or tank 
and the inboard vent chamber of the manifold. 
Positioning the drain valve control valve to SHUT 
opens the hydraulic supply line, through the control 
valve, to the shut portof the hydromotor. Hydraulic 
fluid rotates the internal vane and associated 
hydromotor shaft in the direction opposite to that 
in which they were rotated to open the drain 
valve. This rotation, mechanically transmitted to 
the drain valve operating shaft, reseats the drain 
valve disc, blocking the line between the tube and 
the tank. 

Positioning the tube or tank blow and vent 
control valve to NEUT blocks the hydraulic supply 
line, through the control valve, to the associated 
blow and vent valves and opens the hydraulic 
retura line, through the control valve, to the 
associated blow and vent valves. Without hydraulic 
pressure on the underside of the valve discs, 
spring pressure seats the discs, blockingblowing 
and venting. Positioning a tube drain valve control 
valve to NEUT creates a hydraulic lock through 
the control valve, holding the drain valve disc 
in the last-ordered position (OPEN or SHUT). 

With the tube vent, WRT blow, and tube drain 
valves aligned for flooding the tube, 50-psi air 
entering WRT forces water out of WRT, through 
the drain valve, and into the tube. Air in the tube, 
dlsplaced by incoming water, is vented inboard 
through the blow and vent manifold. 
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NOTE: It is impossible to pressurize 
forward WRT tank if the WRT overflow 
valve is open. Between the blow and 
vent manlfold and the forward WRT 
tank, the common WRT blow and vent 
line branches into separate blow and 
vent lines and then reforma into a 
common line. A check valve prevents 
blowing through the vent branch. A 
quick-opening gate valve (actuated by 
a cam on the WRT overflow valve 
hydromotor) in the blow branch is 
mechanically interlocked with the over¬ 
flow valve. The interlock valve is shut 
when the overflow valve is open and 
vice versa. 


TUBE BLOWDOWN. Before opening the breech 
door of a tube that has justbeenfired, the muzzle 
door must be shut (by positioning the muzzle door 
control valve operating handle to SHUT), the 
tube interlock handle must be moved to the 
vertical position (lock shut the muzzle door and 
unlock the drain valve and breech door), and the 
tube must be emptied of water. The tube can be 
emptied of water either by blowing down or by 
draining. In either mode, water flows from the 
tube, through the drain valve, and into WRT 
tank. 

A tube is blown down by positioning the 
following control valves as indicated: tube blow 
and vent to BLOW, tube drain to OPEN, and 
WRT blow and vent to VENT. With the valves 
so aligned, 50-psi air enters the tube, forcing 
water through the drain valve and into WRT 
tank. Air in WRT tank, displaced by incoming 
tube water, is vented inboard through the blow 
and vent valve manlfold. When the water level 
in the tube breech door sight glasses disappears 
from view, the tube is considered empty and the 
control valves are positioned as follows: drain 
to SHUT; WRT blow and vent to NEUT; and tube 
blow and vent to VENT. 

The functional description of the interaction 
of the control valves and the controlled valves is 
similar to that described under Tube Flooding. 

TUBE DRAINING (GRAVITY). In addition to 
the tube blowdown method, water also can be 
emptied from a tube by draining (without using 
air). This method is slower than the blowdown 
method, but it is quieter and does not require 
compressed air. 

The tube is drained by the gravity method by 
positioning the tube drain control valve to OPEN 
and the tube and WRT blow and vent control 


valves to VENT. Instead of 50-psi air, gravity 
forces tube water through the drain valve and 
into the WRT tank. Displaced WRT tank air is 
vented inboard through the blow and vent manifold. 

The functional description of the interaction 
of the control valves and the controlled valves is 
similar to that described under Tube Flooding. 

WRT OVERFLOW. With the WRT tankfilledto 
capacity, all torpedo tubes can be flooded for 
firing (if the tubes are loaded). However, the 
tubes cannot be drained to WRT tank after firing 
because of the extra water shipped aboard to 
replace the torpedoes fired. To drain a tube 
with the WRT already full, the procedure is 
different for the forward and after torpedo rooms. 

In the forward torpedo room, tube water is 
blown through the WRT tank, through the WRT 
overflow valve, and into the forward trim tank. 
Displaced air is vented from the trim tank through 
the inboard vent. Control valves are placed as 
indicated: WRT overflow to OPEN (blocking the 
blow branch of the blow and vent line between 
the portside blow and vent valve manifold and the 
WRT tank and opening the overflow line connected 
between the top of the WRT tank and forward 
trim tank); WRT blow and vent to NEUT; tube 
drain to OPEN; trim tank blow and vent to 
VENT; and tube blow and vent to BLOW. 

The functional description of the interaction 
of the control valves and the controlled valves 
is similar to that described under Tube Flood¬ 
ing. The WRT overflow valve is opera ted by 
hydromotor, with control similar to that for 
a tube drain valve. 


NOTE: The mechanical interlock be¬ 
tween the forward torpedo room WRT 
overflow valve and the gate valve in the 
blow branch of the WRT blow and vent 
line is described in the Note under 
Tube Flooding. 

In the after torpedo room, because there Is no 
WRT overflow valve, componente of the ship 
trim system must be used to empty a torpedo 
tube of water if the WRT tank is full. Water 
either can be blown from the tube or the tube 
can be pumped dry using the trim pump. 


NOTE: Of the two modes of operation, 
tube blowdown is the faster. However, 
pumping the tube dry through the WRT 
tank, using the trim pump, has the 
advantage of being a quieter operation. 
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Wfcen blowing down a torpedo tube to an already 
full WRT tank, the followlng control valves are 
positioned as indlcated: WRT blow and vent to 
NEUT; tube drain to OPEN; and tube blow and 
vent to BLOW. Also open the followlng valves: 
WRT FL & DR and TRIM D1SCH on the torpedo 
room trim manifold and TO AFT TRIM (remotely 
from the ballast control panel (BCP) ln the control 
room). 

With the valves aligned as indlcated, 50-psi 
alr is admitted to the torpedo tube to blow tube 
water through the drain valve, through the WRT 
tank, through the WRT FL & DR and TRIM DISCH 
valves in the torpedo room trim manifold, through 
the trim discharge header aft, through the TO 
AFT TRIM valve, and into after trim tank. When 
the tube is dry, blowing can be secured and the 
valves retumed to the original positions. 

The functional interaction of the control valves 
and the controlled valves is similar to that 
described under Tube Flooding. The after torpedo 
room trim manifold consists of four serew-type, 
manually operated valves. The TRIM SUCTION and 
TRIM DISCH valves (operated from the BCP in 
the control room) are solenoid-operated air- 
pilot valves that connect the trim suction and 
discharge headers to the trim tank. 

When pumping a torpedo tube through an already 
full WRT tank, position the followlng control valves 
as indlcated: tube blow and vent to VENT; trim 
tank blow and vent to VENT; tube drain to OPEN; 
and WRT blow and vent to NEUT. Open the TRIM 
SUCTION and WRT FL & DR valveson the torpedo 
room trim manifold and instruet the BCP -operator 
in the control room to open the TO FWD TRIM 
valve and to energize the trim pump. When the 
tube is dry, pumping can be secured and the 
various valves restored to the original position. 

With the valves aligned for pumping, the trim 
pump (located in engine room No. l)takes suction 
on the tube through the tube drain valve, the 
after WRT tank, the WRT FL & DR and TRIM 
SUCTION valves on the trim manifold, and the 
trim suction header. The pump discharges into 
the trim discharge header, through the TO AFT 
TRIM valve, and into the after trim tank. Trim 
tank air, displaced by the pumped-in water, is 
vented inboard through the blow and vent manifold. 

PRESSURE EQUALIZING. Before opening a 
torpedo tube or ejection pump muzzle door, 
pressure within the tube or pump must be 
equalized with sea pressure. This isdonenotonly 
to reduce the pressure against which the muzzle 
door must be opened, but also to equalize the 
pressure across the torpedo tube slide valve. 


Tube and sea pressures, or ejection pump and 
sea pressures, are equalized by positioning the 
associated equallzing valve operadngknob, flgure 
2-20, to EQUALIZE (down) and holding the knob 
in that position until the pressure gage on the 
tube breech door (for tube pressure) and the 
panel-mounted sea pressure gage are matehed. 
The tube equallzing valves are spring-loaded to 
retum to SHUT when released. The impulse 
tank equallzing valves must be repositioned 
manually to SHUT. 


NOTE: Normally, die impulse tank 
equallzing valve wlll be locked in the 
EQUALIZE position so that pressures of 
the impulse tank and the ejection pump 
water cylinder wlll be equalized with 
sea pressure at ali times. Normally, 
the equallzing valve is positioned to 
SHUT only before pumping from the 
impulse tank. 


Positioning the equallzing valve knob to 
EQUALIZE operates the valve yoke to raise the 
valve piston, opening die line connectlng from 
sea to the tube or to the Impulse tank. The 
connectlon to the tube is through the roller 
box drain header. 

When pressure within an impulse tank is 
equalized with sea pressure, pressure is also 
equalized in the associated ejection pump through 
the apertures in the section of the ejection pump 
water cylinder penetrating the Impulse tank, 
and across the 1/16-inch clearance between the 
water cylinder piston and the cylinder wall. 


WRT, TRIM, AND IMPULSE TANKS FLOOD¬ 
ING AND DRAINING. The WRT, trim, and impulse 
tanks in each torpedo room are connected to the 
ship trim system suction and discharge headers. 
The trim tank is connected through a pair of 
air-operated solenoid-controlled (from the trim 
control section of the BCP in the control room) 
valves. The WRT and impulse tanks are connected 
through a manually operated four-valve trim 
manifold in the torpedo room. The WRT and trim 
tanks are blown or vented through blow and vent 
manifolds. The impulse tank, not equipped with a 
blow connectlon, is vented by means of a manually 
operated valve. 

The trim header connections enable the 
followlng pumping operations: 

1. From sea to any of the three tanks, and 
vice versa. 
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2. From the trim tank to either the WRT or 
impulse tank. 

3. From the WRT tank to the trim tank. 


NOTE: Before pumping or blowing water 
to or from the impulse tank, be certain 
that the impulse tank equalizing valve 
is SHUT. This valve is normally locked 
at EQUALIZE. 


Pumping between tanks or between a tank and 
sea is similar for ali combinations. The SUCTION 
(or PUMP FROM) valve for the tank (or sea) 
from which water is to be pumped is opened; the 
DISCHARGE (or PUMP TO) valve for the tank (or 
sea) to which water is to be pumped is opened; 
the tanks involved are vented; and the trim pump 
is put on the line. With the trim pump operating, 
water is pumped from the draining tank (or sea), 
through the trim suction header, through the trim 
pump, through the trim discharge header, and to 
the receiving tank (or sea). Water being drained 
from a tank is replaced in the tankby air through 
the open tank vent valve; water entering a tank 
displaces tank air through the open tank vent. 


NOTE: Normally, the trim pump is not 
used to pump from sea to a tank at 
depths greater than 50 feet. Below 50 
feet, sea pressure is sufficient to flood 
a tank through the trim system without 
using the pump. 


When pumping to or from the WRT or impulse 
tank, two of the four valves on the torpedo room 
trim manifold must be opened: the TRIM SUCTION 
or TRIM DISCH valve, depending on the direction 
of pumping; and the associated FL & DR valve. 
The trim tank is separated from the trim suction 
and discharge headers by just one valve (remotely 
operated) in each line. 

The trim line connectione also enable water 
to be blown from one tank to another (except 
from the impulse tank), and from any tank (except 
the impulse tank) to sea. The connectione also 
enable flooding any tank from sea without using 
the trim pump. 

To blow from WRT to the impulse tank, open 
both FL & DR valves on the torpedo room trim 
manifold, vent the impulse tank (hand-operated 
vent valve), and position the WRT blow and 
vent control valve to BLOW. Service air, reduced 


to 50 psi, enters WRT, blowing water from the 
tank, through the WRT FL&DR valve, through the 
IMPULSE TK & DR valve, and into the impulse 
tank. Impulse tank air displaced by the incoming 
water is vented inboard. 


To blow from WRT to the trim tank, open the 
PUMP TO TRIM (FWD or AFT) valve (remotely 
controlled), open the WRT FL & DR and TRIM 
DISCH valves on the torpedo room trim manifold, 
position the trim tank blow and vent control valve 
to VENT, and position the WRT blow and vent 
control valve to BLOW. Service air, reduced to 
50-psi, enters the WRT tank, blowing water from 
the tank, through the WRT FL&DR valve, through 
the TRIM DISCH valve, through the PUMP TO 
TRIM valve, and Into the trim tank. Trim tank air, 
displaced by the incoming water, is vented Inboard. 
To blow from the WRT tank to sea, the operation 
is similar to that for blowing to the trim tank, 
except that the PUMP TO SEA valve (remotely 
operated) is opened instead of the PUMP TO TRIM 
valve. 


NOTE: When blowing from one tank to 
another or from one tank to sea through 
the trim system, it is possible to blow 
through the trim suction header (the 
TRIM SUCTION torpedo room manifold 
valve and the remotely operated PUMP 
FROM SEA or PUMP FROM TRIM 
valves). However, the trim discharge 
header is used normally, because of 
the check valve upstream of the trim 
pump, and to prevent an air bubble 
from getting into the trim suction header 
when a tank is blown dry. 


To blow from the trim tank (to the WRT or 
impulse tanks or to sea), open the remotely 
operated PUMP TO TRIM valve, and the corres- 
ponding tank or sea trim system valves (for the 
WRT tank, TRIM DISCH and WRT FL&DR valves; 
for the impulse tank, TRIM DISCH and IMPULSE 
FL & DR valves; and for sea, the PUMP TO SEA 
valve). If blowing from the trim tank to another 
tank, position the trim tank blow and vent control 
valve to BLOW, and the tank blow and vent control 
valve to VENT. If blowing from the trim tank 
to sea, position the trim tank blow and vent control 
valve to BLOW. 


NOTE: Normally, tanks are blown with 
50-psi air from the Service air system 
through a 400/50-psi reducing valve. The 


3-12 


Digitized by uooQle 




FUNCTIONAL DESCKOTON 


reducing valve can be bypassed for in- 
creasing the pressure of the blow air f 
but pressure can never exceed 280 psi 
because of a relief valve just upstream 
of the tube and tank blow valve manifolds. 


It is also possible (though not probable) to flood 
the WRT tank, torpedo tubes, and impulse tankby 
means of the equalizing valves. To flood the WRT 
tank in this manner, a tube drain valve must be 
opened, the same-tube blow and ventcontrol valve 
positioned to NEUT, and the same-tube equalizing 
valve positioned to EQUALIZE. This method is 
not used because it is such a slow process. 


TORPEDO COMPENSATING SYSTEM. Aftera 
torpedo tube has been loaded and flooded, the space 
within the tube barrel, except that occupiedbythe 
torpedo, is filled with water. After the torpedo 
is launched, the tube refloods from sea, including 
the space formerly occupied by the torpedo. When 
the tube muzzle door is shut and the tube is 
drained, water in the tube flows to the WRT tank 
to leave the tube dry, ready for a reload. 

Since most torpedoes weigh more than the 
amount of water theydisplace, the amountof water 
flooding the tube to replace the torpedo (and 
drained to the WRT tank) will be less than the 
combined on-board water-plus-torpedo weight 
before firing. This condition, if left uncorrected, 
will resuit in a positive ship buoyancy and an up 
angle. 

A torpedo compensating system serves the for - 
ward torpedo room only, enabling taking on an 
amount of sea water to compensate for the weight 
loss caused by firing a torpedo from one or more 
of the bow tubes. Sea water is taken into the WRT 
tank through the hydraulically operated com¬ 
pensating valve, a quick-opening, manuallyopera¬ 
ted WRT flood-from-sea valve, and a Sparling 
flowmeter. 

The amount of compensating water taken on, 
indicated on the flowmeter, is govemed by the 
type of torpedo fired, the type of head (war head 
or exercise head) with which the torpedo is 
equlpped, and, as in the case of Torpedo Mk 14 
Mod 5, the type of exercise head used. 


NOTE: Not all torpedoes weigh more 
than the amount of water they displace 
(have negative buoyancy). When equipped 
for exercise shots, Torpedoes Mk 27 
Mod 4, Mk 28 Mod 2, and Mk 37 Mod 0 
have positive buoyancies ranging from 


25 to 54 pounds. When these torpedoes 
are fired, the ship will gain weight and 
water will have to be pumped to sea 
(by means of the trim pump) for com- 
pensation. However, when the same 
torpedoes are equipped for war shots, 
they have negative buoyancies ranging 
from 74 to 281 pounds, and the normal 
flooding from sea will be required to 
compensate. Torpedoes Mk 14 Mod 5 
and Mk 16 Mod 6 have negative 
buoyancies, ranging from 514 to 854 
pounds, with either exercise heads or 
war heads. 


TUBE MUZZLE DOOR MECHANISM 

The muzzle door of each torpedo tube seals 
off that tube from sea when the door is shut. 
When open, figure 2-13, it uncovers the muzzle 
end of the tube and permlts the fairing piate 
secured to the inner surface to act as a guide 
for the launched torpedo. The muzzle door is 
opened by positioning the muzzle door control 
valve operating lever to OPEN. It is shut by 
positioning the lever to SHUT. In the NEUT 
position, the lever aligns the control valve ports 
to create a hydraulic lock, holdlng the muzzle 
door operating rod in the last-ordered position. 
Positioning the lever to OPEN also opens the 
associated tube shutter (bow tubes only) and the 
associated tube slide valve. 

Before the muzzle door can be opened, it 
must be unlocked and the same-tube drain valve 
and breech door must be locked shut (interlock 
handle in the horizontal position). The interlock 
handle and associated system are described 
functionally under Interlock System. 

Positioning the muzzle door control valve 
operating level to OPEN admits hydraulic fluid 
to the breechward end of the muzzle door power 
cylinder to drive the power cylinder piston 
muzzleward. Since the muzzle door operating rod 
is connected to the power cylinder piston (extend- 
ing both forward and aft through the power 
cylinder), muzzleward motion of the piston is 
transmitted directly to the operating rod to per- 
form four functions (three for the after tubes): 

1. Moves the interlock slide (secured to the 
extreme breechward end of the rod), figure 
2-37, muzzleward through the two interlock 
rings, ungagglng the anti-refire plunger in the 
stop cylinder valve and actuating the interlock 
switch to complete the same-tube electrical 
firing circuitry (also energizes the TUBE READY 
indicator lights). 
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2. Moves a two-sided rack (machined intothe 
aurface of a portlon of the operatlng rod) muzzle - 
ward to open the allde valve through motion of 
linkage consiating of four pinlona v two ahafta v 
two racka f and two roda connected to the allde 
valve brackets. 

3. Movea the connecting rod (aecured to the 
muzzleward end of the operatlng rod) muzzleward 
to open the muzzle door through the motion of the 
crank arm and the muzzle door arm. 

4. Movea the connecting arm (pinned only to 
the outboard end of the bow tube muzzle door arm) 
to open the bow tube ahutter through the motion 
of the ahutter mechanical linkage. 

Poaittoning the muzzle door control valve 
operatlng lever to SHUT reverses the procedure 
Juat deacribedto: (1) return the anti-ref ire plunger 
of the atop cylinder valve to the at battery position 
and gag it in that position; (2) shut the allde valve; 
(3) shut the muzzle door; (4) shut the bow tube 
ahutter; and (5) break the aame-tube electrical 
firing circuitry through the interlock switch (also 
de-energize the TUBE READY indicator lights). 

When the bow tube ahutters are opened, they 
allde forward and inboard, within and parallel 
to the ahip skin. Each ahutter is opened to provide 
the torpedo in the associated torpedo tube with the 
bow fairwateropeningthroughwhichitis launched. 
Each ahutter ia shut to atreamline the hull. 

TORPHXD STOP MECHANISM 

The torpedo atop mechanism, figure 2-14, 
rotates the atop bolt to the FIRE, LOAD, and 
LOCKED positiona either manually or auto- 
matically. 

During torpedo loading, the stop bolt is held 
in the LOAD position (the stop bolt muzzleward 
cam extended into the guide slot in the tube) by 
a apring-loaded latch that engages a collar on 
the breechward end of the piston rod extending 
from the breechward end of the torpedo stop 
cylinder. The muzzleward cam blocks muzzle¬ 
ward motion of the torpedo being loaded, when the 
muzzleward aurface of the torpedo guide stud 
bears against it. 

Immediately after the torpedo is loaded, the 
latch ia manually disengaged to rotate the stop 
bolt to the LOCKED position (both stop bolt cams 
extended into the guide slot, one at each end of 
the torpedo guide stud). The cams lock the 
torpedo into the tube, preventing forward or aft- 
ward motion of the torpedo. 


Operatlng the latch handle disengages the latch 
from the stop cylinder piston collar; a constant 
400-p8i air spring (port D of the gear drive 
housing) on the muzzleward end of the piston 
moves the piston (and the piston rod) muzzleward. 
The muzzleward motion of the piston rod is 
changed into rotary motion in the gear drive hous¬ 
ing where linkage, consistingof racksandpinions, 
transmits the rotary motion of the operatlng shaft 
that extende fore-and-aft along the top of the tube 
barrel. The muzzleward end of the operatlng 
shaft extende to the stop bolt housing where the 
rotation of the operatlng shaft is transmitted to 
the stop bolt through a pinion keyed to the 
muzzleward end of the operatlng shaft, the breech¬ 
ward pinion keyed to the upper shaft, the pinion 
keyed to the muzzleward end of the upper shaft, 
and gear teeth machined into the upper surface 
of the muzzleward cam of the lower shaft (the 
stop bolt). 

When the tube is fired, 400-psi firing (service) 
air is admitted from port A of the stop cylinder 
valve to port A of the stop cylinder to move the 
stop cylinder piston (and the piston rod) breech¬ 
ward. The breechward motion of the piston aligns 
cylinder ports A and B to permit firing air to 
pass through the cylinder to various system com¬ 
ponente described under Firing and EjectionSys¬ 
tems. The breechward motion of the piston rod 
rotates the stop bolt to the FIRE position (both 
stop bolt cams withdrawn from the tube guide 
slot) leaving the torpedo unlocked and free to 
move out of the tube. The transmission of motion 
from the piston rod to the stop bolt is similar to 
that described for positioning the stop bolt from 
the LOAD to LOCKED position. The breechward 
motion also moves the breechward end of the piston 
rod through the breech-end latch. 


After the torpedo has been ejected from the 
tube (at the end of the firing stroke of the e jection 
pump), the anti-ref ire plunger in the stop cylinder 
valve blocks the firing air supply to, and vents 
the air from, the stop cylinder piston. When firing 
air is vented, air springs (through port D in the 
gear drive housing and through a restrictor and 
port C of the torpedo stop cylinder) move the 
rod (and the piston) muzzleward. However, the 
latch engages the collar on the breech end of the 
piston rod to hold the rod (and the stop bolt) 
in the LOAD position (the stop bolt muzzleward 
cam extended into the tube guide slot). 

The stop bolt can be rotated manually toany of 
the operating positione byapplyingaportablehand 
wrench to the square-ended breech end of the stop 
bolt operating rod, and rotating the rod in the 
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appropriate dlrection. Motion of the rod istrans- 
mitted to the stop bolt and to the stop cylinder 
piston through the same linkage described for air 
operation. 

TRIPPING LATCH MECHANISM 

The tripping latch trips the starting lever that 
is installed on mechanically started torpedoes. 
The tripping latch is moved into oroutof the tube 
bore either manually (a spring-loaded hand lever 
near the tube breech door hinge) or automatically 
(by opening or shutting the tube breech door). 

With the hand lever positioned to NORMAL 
OPERATING POSITION, the tripping latch moves 
into the tube bore when the breech door is shut, 
figura 2-15, and moves out of the bore when the 
breech door is opened, figure 2-16. With the 
breech door shut, the tripping latch roller (left- 
hand tube) is located at the highest point of the 
slotted, spiral cam in which it rides. 


NOTE: The tripping latch roller of a 
right-hand torpedo tube (tubes Nos. 1,3, 
and 6) is located at the lowest point of 
the slotted, spiral cam. Motion of the 
roller, as the breech door is opened, is 
upward. 


As the breech door is opened, the roller starts 
down the inclined plane of the slotted cam. The 
roller is not moved laterally; lateral motion 
is confined to the cam that is keyed to the breech 
door upper hinge arm and is therefore moved 
with the opening breech door. However, the 
roller is moved vertically; the vertical motion is 
transmitted to an arm which carries the roller. 
The arm imparts rotary motion to the operating 
rod (or shaft) that extends muzzleward. At the 
extreme muzzleward end of the operating rod, an 
arm connecta a crank pinned to the operating rod 
to the tripping latch housing, where it rotates a 
clevls that is secured to the tripping latch by a 
short shaft. The motion transmitted from the 
opening breech door to the tripping latch rotates 
the tripping latch out of the tube bore a distance 
of about 3/4 inch. Shutting the breech door 
reverses the procedure to rotate the tripping 
latch into the tube bore. 

When the tripping latch operating handle is 
moved from the NORMAL OPERATING POSITION 
to the RIGGED FOR DEPTH CHARGE position, 
it operates a two-way key. The key unlocks the 
cam from the breech door upper hinge arm and 
locks the cam to the hinge bracket secured to the 
tube barrel, figure 2-16. 


The operating handle is pulled out todisengage 
a pair of handle -mounted detenta from locking 
slots in the NORMAL OPERATING POSITION. 
Moving the handle to midway between the two 
operating positions withdraws the key (pinned to 
the inner end of the handle) from the recess in 
the breech door upper hinge arm, permitting the 
operating handle to be rotated on the breech door 
hinge pin independently of the breech door. This 
motion rotates the RIGGED FORDEPTH CHARGE 
nameplate into view and rotates the tripping latch 
out of the tube bore (by means of the same linkage 
described in breech door operation ofthetripping 
latch). The tripping latch cam is locked in the 
RIGGED FOR DEPTH CHARGE position by moving 
the operating handle downward until the spring- 
loaded detents engage the locking slots. Downward 
motion of the operating handle engages the other 
end of the key (pinned to the inner end of the 
handle) with a recess in the breech door hinge 
bracket mounted on the tube barrel. With thecam 
keyed to the hinge bracket, the breech door 
can be opened or shut without moving the cam and, 
therefore, without rotadng the tripping latch. 

Normally, the RIGGED FOR DEPTH CHARGE 
position is used: (1) to withdraw the tripping latch 
from the tube bore to prevent accidental contact 
with the torpedo starting lever during depth 
charge attack; and (2) to provide an additional 
interlock to prevent inadvertent rotation of the 
forward interlock ring to unlock the tube muzzle 
door. Function No. 2 is described in greater 
detail under Interlock System. 

There is a third function for the RIGGED FOR 
DEPTH CHARGE position of the tripping latch — 
withdrawal of the tripping latch from the tube 
bore while loading and launching shrouded 
torpedoes and certain types of mines. However, 
this procedure necessitates breaking the interlock 
between the RIGGED FOR DEPTH CHARGE 
position of the tripping latch and the device 
preventing unlocking the tube muzzle door (since 
the muzzle door must be opened before ejectinga 
torpedo or mine). This, too, is described in 
greater detail under Interlock System. 

FIRING AND EJECTION SYSTEMS 

The firing and ejection systems, figures 2-21 
and 2-26, overlap functkmally. The firing system 
triggers the air-water ejection system. Com- 
ponents of the two systems (duplicated for each 
tube unless otherwise noted) include: a firing key 
valve, stop cylinder valve, torpedo stop cylinder, 
Swltchbox Mk 5 operating mechanism, air inter¬ 
lock valve (one for each torpedo room), swltchbox 
control vent valve (one for each torpedo room), 
ram control tlming valve (one for each torpedo 
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room), ram retura and vent valve (one for each 
torpedo room), firing control valye (one for each 
torpedo room), throttle valve (one for each torpedo 
room), firing valve (one for each torpedo room), 
torpedo ejectionpump (one for each torpedo room), 
impulse air flask (one for each torpedo room), 
and Impulse air flask charging connection (one 
for each torpedo room). 

PREPARING TO FIRE. Before firing, the 
foUowing steps are required, figure 3-1, unless 
they have already been taken: 

1. Check that the 400-psi Service air header 
is open to the firing system. With correct valve 
alignment, 400-psi air is applied to the firing and 
ejection systems as follows: through port A of the 
air interlock valve (where it is blocked); to port 
C (the air spring) of the stop bolt mechanism 
gear drive housing of each torpedo tube; to port 
E of the firing control valve; and, through a 
400/150-psi reducing station, to ports A and E of 
the ram retura and vent valve. The Service air 
system is described in detail in NAVSHIPS 
SDB-SSR(N)586-2, Ship Information Book, Volume 
2, Piping Systems. 

2. Check that the impulse air flask is charged 
to the prescribed pressure (1500 to 2000 psi), 
and that the stop valves on both sides of the 
3000/2000-psi reducing station are open. The 
impulse flask pressure can be checked by means 
of a gage (in the forward torpedo room located 
to port on a fi ve-gage panel; in the after torpedo 
room located to port on an 11-gage panel). With 
correct valve alignment, 3000-psi air is reduced to 
2000 psi and flows to the impulse flask, through 
ports B and F of the firing control valve (to ports 
Ai and A2 of the firing valve), and to port B of 
the firing valve. The ship high pressure air 
system is described in detail In NAVSHIPS SIB- 
SSR(N)586-2, Ship Information Book, Volume 2, 
Piping Systems. 

3. Equalize ejection pump water cylinder 
pressure with sea pressure using the impulse 
tank equalizing valve (normally, this valve 
remains open), and open the ejection pump muzzle 
door by positioning the ejection pump muzzle 
door control valve to OPEN. When the control 
valve operating handle is positioned to OPEN, 
control valve ports are aligned toadmithydraulic 
fluid to the ejection pump muzzle door power 
cylinder (to the side of the cylinder piston farthest 
from the muzzle door), and to permit hydraulic 
fluid from the muzzleward end of the power 
cylinder to flow through the control valve to the 
hydraulic retura header. The resulting muzzle¬ 
ward motion of the power cylinder piston performa 


four functions (only three in the after torpedo 
room) through linkage similar to that of the tube 
muzzle door operating mechanism: (1) opens the 
ejection pump muzzle door; (2) opens die ejection 
pump shutter (only for the forward ejection pump); 
(3) opens the air interlock valve; and (4) lights 
a green SEA VALVE OPEN indicator lamp and 
extinguishes an amber SEA VALVE CLOSED 
indicator lamp on a three-dial indicator. 


NOTE: When the air interlock valve 
opens, 400-psi is admitted through valve 
ports A and B, and on to port B of the 
ram control timing valve, to port C of 
the switchbox control vent valve, to port 
B of the stop cylinder valve, and to ports 
A and C of the firing key valve. 


4. Check that the impulse tank is filled with 
water by cracking the hand-operated inboard vent 
valve until a steady stream of water pours from 
the inboard vent. With the ejection pump muzzle 
door open, sea water will fili the vented impulse 
tank through the 1/16-inch clearance between the 
cylinder and piston and apertures in the ejection 
pump water cylinder. If the ejection pump muzzle 
door is not opened, positioning the impulse tank 
equalizing valve operating knob to EQUALIZE 
will open a line between the tank and sea to 
accomplish the same thing. If the impulse tank 
is not filled to the required level, the air 
trapped at the top of the tank willbe compressed, 
reducing ejection efficiency, and (if the air bubble 
is large enough) may be ejected from the tube 
during firing. 

5. Check that the green RAM AT BATT(ery) 
indicator lamp is lighted on the three-dial indi¬ 
cator. If it is not lighted, check that 400-psi 
air is being supplied to ports A and E of the ram 
retura and vent valve, check that the lamp is 
not buraed out, and check indicator circuitry. 

6. Check that the tripping latch operating 
lever is in the NORMAL OPERATING POSITION 
for functions described under Tripping 
Mechanism. 

7. Check that a torpedo has been loaded into 
the tube to be fired, as described in Torpedo 
Shipping and Loading Mechanism. 

8. Check that the torpedo tube has been flood- 
ed, as described in Flood and Drain System. 

9. Move the tube interlock handle to the 
horizontal position. With the interlock handle so 
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Figure 3-1. Torpedo Tube Firing Sequence—Prepare to Fire 
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positioned: (1) the tube muzzle door is unlocked; 
(2) the tube breech door is locked shut; (3) the 
tube drain valve is locked shut; (4) the tube 
DRAIN VALVE LOCKED indicator light (in the 
forward torpedo room only) is lit; (5) the hand 
firing key and transfer switch are ungagged; and 
(6) no other some-bank torpedo tube interlock 
handle can be placed in the horizontal position. 
Functional details of the interlock handle oper- 
ation are described in greater detail under 
Interlock System. 

10. Open the tube muzzle door (and shutter 
and slide valve) by positioning the tube muzzle 
door control valve to OPEN. This action also 
actuates the interlock switch and completes 
TUBE READY light circuitry. Details of this 
operation are described under Muzzle Door 
Mechanism. 

11. Check that the Switchbox Mk 5 operating 
handle is positioned at READY. At READY, the 
switchbox completes the TORPEDO READY light 
and torpedo setting circuitry and breaks torpedo 
starting circuitry. 

FIRING AND EJECTION (NORMAL). After all 
preparations to launch a torpedo ha ve beenmade, 
as described in Preparing to Fire, above, either 
closing the FIRE switch on the attack center 
firing panel, or positioning the tube-mounted 
hand firing key to FIRE will trigger the firing 
and ejection cycle, figure 3-2. 

Closing the firing panel FIRE switch energizes 
a solenoid. The armature of the solenoid moves 
upward, moving one end of a rocker arm pinned 
to a slot in the lower end of the armature. The 
upward motion of the pinned end of the rocker 
arm is transmitted as muzzleward motion to the 
other end of the rocker arm which bears against 
the spring-loaded-to-shut firing key valvepiston: 
(1) to unseat the piston; (2) to admit 400-psi 
air from port A, through port B, and to port D 
of the stop cylinder valve; and (3) to block air 
venting through the groove machined into the 
stem of the firing key valve piston. 

Moving the hand firing key to FIRE actuates 
the same mechanism, since the outboard end of 
the hand firing key bears against the underside 
of the same end of the rocker arm that is pinned 
to slot in the solenoid armature. However, when 
the hand firing key is moved to FIRE, mechanical 
linkage between it and the transfer switch opera - 
ting lever positions the transfer switch from NOR 
POWER (electrical starting power from the fire 
control system) to EMER POWER (electrical 
starting power from the torpedo room lighting 
system). 


NOTE: When the triggering force is re- 
moved (hand firing key or firing switch 
retumed to the unfired position), spring 
pressure reseats the firing key valve 
piston and 400 -psi air, in the line between 
firing key valve port B and the muzzle¬ 
ward end of the firing plunger, is vented 
to atmosphere through the groove 
machined into the stem of the firing 
key valve piston. 


Firing air from port B of the firing key valve 
enters port D of the stop cylinder valve, moving 
the now ungagged firing plunger breechward to: 

(1) rotate the breechward interlock ring (through 
a two-piece rocker arm and linkage) to mechani- 
cally lock the tube muzzle door open at the 
instant of firing, in case there is a loss of 
hydraulic pressure holding the muzzle door open; 

(2) align stop cylinder valve ports B and A to 
permit firing air to flow from port A to port A 
of the torpedo stop cylinder and to port B of 
the Switchbox Mk 5 operating mechanism. 

Firing air admitted through port B of the 
Switchbox Mk 5 operating mechanism does not 
move the mechanism plunger to the OFF (or 
FIRE) position, because firing air is also against 
the other side of the plunger (through the air 
interlock valve, ports C and B of the switchbox 
control vent valve, and port A of the Switchbox 
Mk 5 operating mechanism). Therefore, the 
plunger (and the switchbox hand-operating lever) 
is held in the READY position. 

Firing air admitted to port A of the torpedo 
stop cylinder moves the stop cylinder piston 
breechward to: (1) rotate the stop bolt from the 
LOCKED to the FIRE position, as described under 
Torpedo Stop Mechanism, and (2) align torpedo 
stop cylinder ports A and B to allow firing air 
to flow from port B to port D of the switchbox 
control vent valve, through the throttle valve to 
port D of the firing control valve, toport B of the 
ram return and vent valve, and to port A of the 
ram control timing valve. 

Firing air to port D of the switchbox control 
vent valve positions the valve piston to block 
firing air entering port C (from the air interlock 
valve), and to align valve ports B and A to vent 
one side of the Switchbox Mk 5 operating 
mechanism plunger to atmosphere through port A 
of the vent valve. When air is vented from one 
side of the operating mechanism plunger, firing 
air on the other side (through port B) moves the 
plunger to the OFF (or FIRE) position. The 
athwartship linear motion of the plunger Is 
transmitted by a crank as rotary motion to a switch 
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shaft. The clockwise motion (viewed from the 
tube breech end) of the switch operating shaft 
operates the 12-section rotary switch to break 
torpedo setting circuits and complete the torpedo 
starting Circuit. The same motion of the switch 
operating shaft is transmitted by a pinion, gear 
segment, and a second shaft to rotate the switch - 
box hand operating lever in the counterclockwise 
direction from the READY to the OFF (or FIRE) 
position. 

Firing air to port D of the firing control valve 
is directed through the throttle valve to restrict 
the flow delivered to port D to prevent the firing 
control valve plunger from slamming, and also 
to delay admission of impulse air to the ejection 
pump air cylinder (the indirect function of the 
firing control valve) until 150-psi air has been 
vented from the air cylinder (a function of the 
ram retum and vent valve). 


Firing air through port D of the firing control 
valve moves the valve plunger to block the flow 
of impulse air through valve ports B and F to 
ports Ai and A 2 of the firing valve, and aligns 
firing control valve ports F and Atovent impulse 
air holding the firing valve piston seated (through 
ports Ai and A 2 ). 

Firing air (400 psi) to port Bof the ram return 
and vent valve moves the valve plunger in the 
direction away from the air cylinder piston 
(against the constant 150-psi air spring) to 
block the flow of 150-psi air into the air cylinder 
through port E, and to vent the 150-psi air in the 
air cylinder to atmosphere through valve ports 
D and C and through the silencer. 

Firing air to port A of the ram control timing 
valve is blocked by the position of one of the two 
valve plungers. 

When impulse air is vented from the top of the 
firing valve piston (through firing valve ports Aj 
and A 2 , through firing control valve ports F and 
A), impulse air through firing valve port Bunseats 
the valve disc and enters the ejection pump air 
cylinder through port D to move the cylinder 
piston on the firing stroke. When the firing valve 
disc is unseated, it blocks air venting from the 
air cylinder through valve ports E and C and 
through the silencer. 

Impulse air entering the ejection pump air 
cylinder moves the air cylinder piston in the 
direction away from the ejection pump water 
cylinder muzzle end, to move the piston rod shared 
by the air cylinder and water cylinder, and to move 
the water cylinder piston. Water on the advancing 
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side of the water cylinder piston is moved through 
the water cylinder apertures, into the impulse 
tank, and into the torpedo tube through the un- 
covered slide valve slots. In the tube, the water 
exerts pressure on the torpedo afterbody tomove 
the torpedo out of the tube to sea. 

RETURNING TO BATTERY. At the end of the 
firing stroke, the ejection pump water cylinder 
piston bears against and moves one of two ram 
control timing valve actuators (the pushrod 
extended into the water cylinder). 

The motion of the actuator (away from the water 
cylinder muzzle end) is transmitted to the ram 
control timing valve cross arm which, in tum, 
transmits the motion to thepairof valve plungers. 
One plunger moves to align valve ports B and C. 
The other plunger moves to align vent-port D 
with port A. 

With ram control timing valve ports B and C 
aligned, firing air flows through the ports to port 
C of the stop cylinder valve, figure 3-3, and 
through a restrictor to port C of the torpedo 
stop cylinder. Firing air to the stop cylinder 
valve is channeled intemally to the muzzleward 
end of the anti-refire plunger, movlng the plunger 
breechward. Breechward motion of the anti-refire 
plunger performs four functione: (1) channels 
firing air intemally to the breechward end of the 
firing plunger, retuming the plunger to the unfired 
(or at battery) position; (2) blocks the flow of firing 
air through valve ports B and A (blocked by the 
unfired position of the firing plunger); (3) vents 
air from one side of the Switchbox Mk 5 operating 
mechanism plunger (through port B) through stop 
cylinder valve ports A and E (vent); and (4) 
vents air from the muzzleward side of the torpedo 
stop cylinder piston (through port A) through 
stop cylinder valve ports A and E (vent). 

With air vented through port A of the torpedo 
stop cylinder, the 400-psi air springs (through 
port D of the torpedo stop mechanism gear drive 
housing and through port C of the torpedo stop 
cylinder) move the stop cylinder piston muzzle¬ 
ward until the latch engages the collar on the 
breechward end of the stop cylinder piston rod 
to hold the piston rod (and stop bolt) in the LOAD 
position. 

With ram control timing valve port A aligned 
with vent-port D, four system componente are 
vented: (1) the torpedo stop cylinder, through 
cylinder port B; (2) the switchbox control vent 
valve, through valve port D; (3) the firing con¬ 
trol valve, through valve port D and the throttle 
valve; and (4) the ram retum and vent valve, 
through valve port B. 
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With the gwitchbox control vent valve vented 
through port D, firing air entering the vent valve 
through port C poaitions the valve plunger to 
block air venting through port A, and to align 
porta C and B. Firing air flowa through porta 
C and B to port A of the Switchbox Mk 5 opera- 
ting mechaniam, moving the mechaniam plunger 
to the READY poaition. 


NOTE: Though the operatingmechaniam 
plunger movea to the READY poaition, 
the Switchbox Mk 5 operating lever re- 
maina at the OFF (or FIRE) poaition 
and muat be returned to the READY 
poaition manually before another torpedo 
can be launched from the tube. 


With the firing control valve vented through 
port D and the throttle valve, the constant 400-pa i 
air apring through port E aligns valve porta to 
enable the flow of impulse air through porta B 
and F to porta Aj and A2 of the firing valve. 
Firing air through ports A^ and Ao reaeata the 
firing valve diae to perform two functione: (1) 
to block impulse air through firing valve porta 
B and D to the ejection pump air cylinder, and 
(2) to enable cylinder air to vent to atmosphere 
through firing valve ports E and C and the 
silencer. 

With the ram return and vent valve vented 
through port B, the constant 150-pai air apring 
through valve port A movea the valve plunger 
muzzleward to perform two functions: (1) to 
block cylinder air venting through valve port C, 
and (2) to admit 150-pai air to the air cylinder 
through port E. The air through port E movea the 
air cylinder piaton on the return tobattery stroke. 

As the water cylinder piaton nears the at battery 
poaition, water between the snubbing ring and the 
shoulder (facing the ejection pump muzzle door) 
of the piaton ia forced around the piaton and 
checked by the single-lip rubber gasket. Thia 
forma a dashpot that cuahions the end of the 
piaton retum-to-battery stroke. 

AT BATTERY. At the end of the return to 
battery stroke, the ejection pump air cylinder 
piaton actuates the awitch that lights the RAM AT 
BATT(ery) lamp on the three-dial indicator and 
moves a ram control timing valve actuator 
(the actuator penetrating the air cylinder). The 
motion of the actuator ia transmitted to a erosa 
arm and, in turn, to the two ram control timing 
valve plungers, moving them to the unfired or at 
battery poaition, figure 3-4. 


NOTE: In the at battery poaition, a pair 
of orificea penetrating the water cylinder 
piaton connect the spaces forward of and 
abaft the piaton, equalizing the prea- 
aures in those apaces. 


In the at battery poaition, one ram control 
timing valve plunger blocks port A (venting through 
port D on the return to battery stroke). The 
other plunger blocka port B (aligned with port 
C on the return to battery stroke) and venta 
port C through port D. With port C vented, the 
muzzleward end of the anti-refire plunger of the 
atop cylinder valve is vented through atop cylinder 
valve port C. 

NOTE: Even with pressure vented from 
the muzzleward end of the anti-refire 
plunger, the plunger doea not return to 
the unfired poaition. It can be returned 
to the unfired poaition only by firat 
shutting the tube muzzle door, aa 
described under Post-Firing. 

POST-FIRING. After the torpedo haa been 
launched and the ejection pump haa completedthe 
return to battery stroke, the tube either muat 
be prepared for a reload or secured, figure 3-4. 
In either case, the tube muzzle door muat be 
ahut, the tube drained, and the weight loaa com- 
penaated for (if required). 

Positioning the tube muzzle door control valve 
to SHUT will: (1) ahut the tube muzzle door; (2) 
ahut the tube alide valve; (3) de-energize the 
TUBE READY light on the torpedo room indicator 
panel and on the attack center firing panel; (4) 
break the aame-tube electrical firing circuitry 
by means of the interlock awitch; (5) return the 
atop cylinder valve anti-refire plunger to, and 
gag It in, the unfired position; and (6) ahut the 
bow tube shutter. 

Before the tube can be drained, the tube inter¬ 
lock handle muat be movedto the vertical poaition. 
So positioning the interlock handle will: (1) per- 
mit any other same-bank tube Interlock handle 
to be moved to the horizontal position; (2) gag 
the hand firing key and the transfer awitch In the 
unfired and NOR POWER positions; (3) lock the 
muzzle door ahut; (4) unlock the tube breech door; 
(5) unlock the tube drain valve; and (6) de- 
energize the DRAIN VALVE LOCKED light in the 
forward torpedo room indicator panel. Functional 
deacription of tube draining is given in Tube Blow- 
down, and Tube Draining (Gravity). Compensating 
for weight loaa after firing a torpedo is described 
under Torpedo Compensating System. 
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If no more torpedoes are to be launched, the 
system can be secured by shutting the ejection 
pump muzzle door. Positioning the ejection pump 
muzzle door control valve to SHUT performa the 
following functlons: (1) shuts the ejection pump 
muzzle door; (2) shuts the ejection pump muzzle 
door shutter for the bow tubes; (3) de-energizes 
the green SE A VALVE OPEN Ught on the three- 
dial indicator; (4) energizes the amber SEA 
VALVE CLOSED light on the three-dial indicator; 
and (5) shuts the air interlock valve to block the 
flow of firing air through interlock valve ports 
A and B to the firing key valve, the stop cylinder 
valve, the switchbox control vent valve, and the 
ram control timing valve. 


NOTE: Even with the air interlock valve 
shut, air is stili applied to various Sys¬ 
tem componente: 400-psi air to port E 
of the firing control valve and to port D 
of the stop bolt mechanism gear drive 
housing; 150-psi air to ports A and E of 
the ram retum and vent valve; and 
impulse air to port B of the firing valve, 
and through firing control valve ports 
B and F to ports A* and A 2 of the 
firing valve. 


SWIMOUT FIRING. Local or remote swimout 
firing of a self-launched torpedo is similar to 
normal ejection firing. The major differencebe- 
tween the two modes of firing is that swimout 
firing requires that charging air be secured 
and the impulse flask be bled down. 


NOTE: Impulse flask bleed-down is re- 
quired because there is no mechanism 
avallable (such as the selector valve in 
some torpedo tube systems) to isolate 
the ejection pump from the remainder 
of the tube firing mechanism. 


Local or remote swimout firing, with no 
impulse pressure avallable but with the ejection 
pump muzzle door open, is triggered by closing 
the firing switch in the attack center or position¬ 
ing the hand firing key on the tube to FIRE. 


Firing air from stop cylinder valve port A 
flows to port B of the Switchbox Mk 5 operating 
mechanism and to port A of the torpedo stop 
cylinder. Air to port B of the Switchbox Mk 5 
operating mechanism does not move the Switch¬ 
box Mk 5 operating mechanism plunger to the 
OFF(or FIRE) positlon because of equalpressure 
air (400-psi) through port A to the other side of 
the plunger. 

Air to port A of the torpedo stop cylinder 
moves the stop cylinder piston and the stop bolt 
to the FIRE position (to unlock the torpedo in the 
tube), and continues through the cylinder (via 
port B) to: (1) port D of the switchbox control 
vent valve; (2) port D of the firing control valve 
(through the throttle valve); (3) port B of the ram 
retum and vent valve; and (4) port A of the ram 
control timing valve. 


1. Air to port D of the switchbox control 
vent valve moves the valve plunger to vent air 
from port A of the Switchbox Mk 5 operating 
mechanism (through switchbox control vent valve 
port A), enabling the Switchbox Mk 5 operating 
mechanism plunger (and the switchbox indicator 
arm) to move to the OFF (or FIRE) position (to 
start the torpedo motor and break torpedo setting 
circuitry). 

2. Air to port D of the firing control valve 
moves the control valve plunger to vent firing 
valve ports and A 2 through control valve 
ports F and A, but impulse air is not admitted 
through the firing valve to the ejection pump air 
cylinder (as it is in normal ejection firing) 
because the impulse flask has been bled down. 

3. Air to port B of the ram retum and vent 
valve moves the valve plunger to the fired position, 
blocking the flow of 150-psi air to andventing the 
ejection pump air cylinder. 

4. Air to port A of the ram control timing 
valve is blocked at the valve because it remains 
in the at battery position during swimout firing. 

When the torpedo leaves the tube, the firing 
plunger of the stop cylinder valve must be retumed 
manually to the unfired position. 


Either action unseats the firing key valve to 
admit firing air to port D of the stop cylinder 
valve. Air to port D moves the firing plunger 
to the fired position, aligning the stop cylinder 
valve plungers (firing and anti-refire) and per- 
mitting the flow of firing air through valve ports 
B and A. 


NOTE: Manual retum of the firing 
plunger is required because the anti- 
refire plunger does not move to the fired 
position to admit air to automatically 
retum the firing plunger to the unfired 
position. The anti-refire plunger does not 
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move to the firedposition because actuat- 
ing air is blocked by the ram control 
timing valve which remains in the at 
battery position during swimout firing. 


When the firing plunger ismanually retumedto 
the unfired position, the stop cylinder valve is 
aligned internally: (1) to block the flow of firing 
air through stop cylinder valve ports B and A; 
(2) to vent port B of the Switchbox Mk 5 operating 
mechanism through stop cylinder valve ports A 
and E; (3) to vent port A of the torpedo stop 
cylinder through stop cylinder valve ports A 
and E; (4) to vent port D of the switchbox con¬ 
trol vent valve through stop cylinder ports B and 
A and stop cylinder valve ports A and E; (5) 
to vent port D of the firing control valve through 
the throttle valve, stop cylinder ports B and A, 
and stop cylinder valve ports A and E; (6) 
to vent port B of the ram retum and vent valve 
through stop cylinder ports B and A and stop 
cylinder valve ports A and E; and (7) to vent 
port A of the ram control timing valve through 
stop cylinder ports B and A and stop cylinder 
valve ports A and E. 

1. With firing air blocked through stop 
cylinder valve ports B and A, pressure is blocked 
in all lines branching from the line leading from 
stop cylinder valve port A. 

2. With air vented from port B of the Switch¬ 
box Mk 5 operating mechanism, the mechanism 
plunger and switchbox indicator remain in the 
OFF (or FIRE) position because there is no pres¬ 
sure through mechanism port A. 

3. With air vented from port A of the torpedo 
stop cylinder, the cylinder piston and the stop 
bolt are retumed to the LOAD position by the 
400-psi air spring through port D of the gear 
drive housing. 


NOTE: The piston and stop bolt are 
restrained from moving all the way to 
the LOCKED position by a latch that 
engages the breechward end of the stop 
cylinder piston. 


4. With air vented from port D of the switch¬ 
box control vent valve, the valve is retumed to 
the unfired position by air through valve port C. 
Air through port C flows out port B to port A 
of the Switchbox Mk 5 operating mechanism, mov¬ 
ing the mechanism plunger (but not the indicator) 
to the READY position. 


NOTE: The switchbox indicator must be 
moved manually from the OFF (or FIRE) 
to the READY position. 


5. With air vented from port D of the firing 
control valve, the valve plunger is moved to the 
unfired position by the 400-psi air spring through 
valve port E. 

6. With air vented from port B of the ram 
retum and vent valve, the valve plunger is 
moved to the unfired position by the 150-psi 
air spring through valve port A. Movement of 
the valve plunger permite 150-psi air to enter 
the ejection pump air cylinder (through valve 
ports E and D) to hold the cylinder piston in the 
at battery position. 

7. With air vented from port A of the ram 
control timing valve, no firing air remains in the 
firing system (other than constantly applied 
air). 

With all system valves and componente in the 
unfired or at battery position, another swimout 
torpedo can be fired or the air flask can be re- 
charged in preparation for normal ejection firing. 

SILENT SWIMOUT FIRING. Local firing of a 
silent swimout torpedo is the quietest method of 
firing and does not utilize air, either impulse or 
firing. 

Before firing a silent swimout torpedo, the 
ejection pump muzzle door is shut. With the 
ejection pump muzzle door shut, the air inter- 
lock valve is also shut, isolating firing air from 
the system and preventing inadvertent triggering 
of the firing and ejection systems. 

NOTE: With the air interlock valve shut, 
air is available only to the following 
system components: port E of the firing 
control valve, and port D of the stop 
mechanism gear drive housing (400-psi 
Service air); ports A and E of the ram 
retum and vent valve (150-psi air); 
and port B of the firing control valve, 
ports Al and A 2 of the firing valve 
(from port F of the firing control valve), 
and port B of the firing valve (impulse 
air). 

When all other conditions for normal ejection 
firing exist, three steps are required for silent 
swimout firing: (1) the transfer switch is position- 
ed to EMER. POWER to take torpedo starting 
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power from the torpedo room lighting system 
instead of from the fire control system; (2) 
the stop bolt is manually rotated to and held in 
the FIRE position to free the torpedo in the tube; 
and (3) the Switchbox Mk 5 indicator lever is 
manually positioned to OFF (or FIRE) to com¬ 
plete the torpedo motor starting Circuit and to 
break torpedo settingsignalcircuits. The torpedo, 
with the motor started, moves out of the tube 
under its own power. 

After the torpedo leaves the tube, releasing 
the stop bolt operating shaft will permit it and the 
stop bolt to be returned to the LOAD position 
by the air spring in the gear drive housing. 
TTie transfer switch can be manually repositioned 
to NORMAL POWER, or it will be so positioned 
automatically when the interlock handle is moved 
to the vertical position after shutting the tube 
muzzle door. 

After firing a silent swimout torpedo, but be- 
fore firing a normalejection torpedo, the operator 
must open the ejection pump muzzle door. Open- 
lng the muzzle door provides an inlet for impulse 
water and opens the air Interlock valve to make 
firing air available to firing and ejection system 
componente. 

SHROUDED TORPEDO OR MINE FIRING. 
The procedure for launching a shrouded torpedo 
or laying a mine differs from normal only in 
the fact that the tripping latch must be re- 
tracted from the tube bore as long as the 
shrouded torpedo or mine remains in the tube. 

Before loading a shrouded torpedo or mine, 
the operator should unlock and disconnect the 
tripping latch interlock and rotate the tripping 
latch operating handle to, and lock It in, the 
RIGGED FOR DEPTH CHARGE position. 

With the tube breech door shut and the tripping 
latch operating handle In the NORMAL 
OPERATING POSITION, the tripping latch is 
extended into the tube bore, figure 2-15, and the 
interlock lever is pivoted out of the keyway or 
slot machined into the muzzleward interlock 
ring, figure 2-37. Unlocking anddisconnectingthe 
interlock operating rod from the tripping latch 
operating shaft permits rotation of the forward 
interlock ring (to unlock the tube muzzle door) 
when the tripping latch is withdrawn from the 
tube bore. 

Rotating the tripping latch operating handle to 
the RIGGED FOR DEPTH CHARGE position in¬ 
cludes: (1) pulling the spring-loaded handle knob 
in the direction away from the breech door hinge 


pin; (2) moving the handle vertically to the un- 
marked mid position to withdraw the rectangular 
key pinned to the inner end of the handle from 
the recess In the breech door upper arm (locking 
the mechanism in the NORMAL OPERATING 
POSITION) and to leave the handle and cam free 
to rotate; (3) rotating the handle and cam to the 
RIGGED FOR DEPTH CHARGE position to with¬ 
draw the tripping latch from the tube bore; and 
(4) moving the handle vertically from the unmarked 
mid position to the RIGGED FOR DEPTH CHARGE 
position, figure 2-16, to lock the mechanism in 
position by moving the rectangular key into the 
recess in the breech door hinge bracket secured 
to the tube barrel. 

With the tripping latch mechanism in the 
RIGGED FOR DEPTH CHARGE position and with 
the tripping latch interlock broken, a shrouded 
torpedo or mine can be loaded into the tube 
and launched without its striking the withdrawn 
tripping latch. 

WATER SLUG FIRING. Water slug firing du- 
plicates normal ejection firing, with one important 
exception. Water slug firing moves water out of 
the tube; normal ejection firing moves a torpedo 
or mine out of the tube. 

INBOARD SLUG FIRING. Inboard slug firing, 
also called cycling the ejection pump or firing 
system check, is a method of exercising the 
firing and ejection systema while a torpedo re¬ 
mains in the tube. 

First step in inboard slug firing should be 
bleeding Impulse pressure from the normal of 
1500 to 2000 psi to between 200 and 300 psi, 
by isolating the reducing station and cracking 
the impulse flask drain valve. The firing plunger 
(In the stop cylinder valve) interlock and the 
hand firing key/transfer switch interlock must 
be broken since firing is to take place with the 
torpedo tube muzzle door shut and the inter¬ 
lock handle in the vertical position. 

Breaking the firing plunger interlock consists 
of removing the padlock and moving the interlock 
handle and the splined interlock shaft outboard 
to ungag the firing plunger. This action permits 
the firing plunger to move muzzleward while the 
breechward interlock ring is gagged by the inter¬ 
lock slide in the breechward position (since the 
tube muzzle door is shut). 

Breaking the hand firing key/transfer switch 
interlock consists of removing the padlock and 
rotating the waming piate, figure 2-38, into 
reading position. This action disconnects the 
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interlock operating shaft and leaves the arm free to 
move when the hand firing key is moved to the 
FIRE position. 

After the tube is readied for an inboard slug 
(after opening the ejection pump but not the tube 
muzzle door), firing is triggered by moving 
the hand firing key to the FIRE position. Firing 
air is admitted through the firing key valve to 
port D of the stop cylinder valve, moving the 
firing plunger to the fired position, and admitting 
firing air through stop cylinder valve ports B and 
A. 

Firing air from stop cylinder valve port A 
operates the stop bolt (to the FIRE position), 
the Switchbox Mk 5 operating mechanism (to the 
OFF (or FIRE) position), and the firing valve 
(to admit impulse air to the ejection pump air 
cylinder) in a manner identical tonormal ejection 
firing. 


NOTE: When Switchbox Mk 5 is 
positioned to OFF (or FIRE), the torpedo 
motor does not start because, since 
the tube muzzle door is shut, the elec- 
trical interlock switches are not actuated 
to complete starting circuitry. 


Impulse air (200 to 300 psi instead of 1500 to 
2000 psi) drives the ejection pump air cylinder 
piston (and water cylinder piston) in the direction 
away from the ejection pump muzzle door. Water 
moved by the water cylinder piston is forced 
into the impulse tank and, since It cannot enter 
the tube (because the muzzle door and slide valve 
are shut), bleeds back past the piston (1/16-inch 
clearance) to equalize with sea pressure. 

When the ejection pump water cylinder piston 
reaches the end of the firing stroke, it actuates 
the ram control timing valve to partially trigger 
the return to battery cycle. 


NOTE: Air through ram control timing 
valve ports B and C to stop cylinder 
valve port C does not move the anti- 
refire plunger to the fired position 
(as it does in normal ejection firing) 
because, since the tube muzzle door is 
shut, the anti-refire plunger is gagged 
In the unfired or at battery position by 
the rocker arm-cam-pinion linkage 
operated by the rack extension of the 
interlock slide. 


Since the anti-refire plunger does not move to 
the fired position to block the flow of firing 
air through stop cylinder valve ports B and A 
and to return the firing plunger to the unfired 
position, the firing plunger must be retumed 
manually to the unfired position. Otherwise, 
return to battery operation is similar to that 
for normal ejection firing. 

When the RAM AT BATT(ery) lamp on the 
three-dial indicator lights, indicating that the 
ram has completed the return to battery stroke 
and the tube is to be secured, the operator 
should: (1) unlatch the stop bolt operating shaft 
to permit the stop bolt to be rotated by the gear 
drive housing air spring to the LOCKED position; 
(2) position the Switchbox Mk 5 indicator to 
READY (because a torpedo is loaded In the 
tube); (3) reconnect the firing plunger Interlock 
and the hand firing key/transfer switch inter¬ 
lock; (4) recharge the impulse flask to normally 
prescribed pressure; and (5) shut the ejection 
pump muzzle door. 

ELECTRICAL CIRCUITS 

This publication describes only the functions 
of electrical circuitry of fire control and Inter¬ 
lock componente either mounted directly on the 
tubes, or which, If not described, would lea ve 
obvious gaps in the torpedo tube operation cycle. 
More detailed coverage of these components Is 
given in NAVWEPS OP 2662, Fire Control Sys¬ 
tem Mk 101 Mod 11 and NAVSHIPS SIB-SSR(N) 
586-5, Ship Information Book, Volume 5, Ship r s 
IC and FC Systems. 

STARTING, SETTING, AND FIRING CIRCUITS. 
Starting, setting, and firing circuitry for each 
torpedo tube is protected from inadvertent torpedo 
launching before certain required pre-ejection 
conditione exist. Torpedo starting and setting 
signals are fed from their sources into a separate 
Switchbox Mk 5 for each tube, figure 2-39. They 
are channeled from the switchbox through a 65- 
conductor B-cable connected to the extemal side 
of the breech door, and through the 65-conductor 
A-cable connected between the intemal side of 
the B-cable connector receptacle to setting and 
motor starting mechanisme within the torpedo. 

When the Switchbox Mk 5 indicator/operating 
lever is positioned from OFF (or FIRE) to 
READY (after the torpedo has been loaded Into 
the tube and after the A- and B-cables have 
been connected), torpedo setting circuitry Is 
completed between the signal source and the 
torpedo and torpedo motor starting circuitry 
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between the signal source and the torpedo is 
open. When the torpedo is fired (just before 
the A-cable is cut), the Switchbox Mk 5 indicator/ 
operating lever is automatically positioned to 
OFF (or FIRE) f as described under Firing and 
Ejection (Normal). With the switchbox operating 
lever at OFF (or FIRE), the setting Circuit is 
opened to prevent short circuitry when the A- 
cable is cut and the starting Circuit is completed 
to deliver a momentary signal to the motor 
starting mechanism within the torpedo. Before 
the starting signal passes through Switchbox Mk 5 
(from the signal source), it passes through a 
1:1 ratio isolation transformer that prevents 
stray inductive voltages from starting the torpedo 
motor prematurely and prevents shorting out the 
starting Circuit when the A-cable is severed 
during launching. 

Starting and firing circuitry for each nest 
(forward and aft) of torpedo tubes is further 
protected by interlock switches (three forward, 
and two aft) on each tube, connected in series 
with the switches of the other same-nest tube 
(aft) or tubes (forward) and actuated by the 
forward and aft movement of the interlock slide 
(by the opening and shutting of the tube muzzle 
door). 

Opening the muzzle door of a torpedo tube 
moves the same-tube interlock slide muzzleward 
to actuate the tube interlock switches (three 
forward, two aft). Actuating the interlock switches 
completes the starting and firing Circuit (at the 
torpedo tube) for that tube, and breaks the start¬ 
ing and firing Circuit for the other same-nest 
tube (aft) or tubes (forward). 


NOTE: If it were possible to open the 
muzzle doors of two same-nest torpedo 
tubes simultaneously, it would be 
impossible to fire a torpedo remotelyor 
start the motor of an electrically started 
torpedo, because of the interlock 
switches, figures 2-37 and 2-38. How- 
ever, with both same-nest tube muzzle 
doors open, it would be possible to 
locally fire a mechanically started 
torpedo. 


The tube-mounted transfer switch, when 
positioned to NOR. POWER, takes starting and 
firing power from the fire control system. 
Closing the firingpanel READYand FIRE switches 
(in the attack center) energizes a relay that 
closes a pair of contacts in the starting and 
firing Circuit. When the contacts close, (1) a 


tube-mounted solenoid is energized (through the 
closed interlock switches) to actuate the firing 
key valve that triggers the torpedo tube firing 
and ejection cycle, and (2) the primary winding 
of an isolation transformer is energized (through 
the closed interlock switches) to start the torpedo 
motor (by inductance through the secondary 
winding of the isolation transformer, and through 
the closed Switchbox Mk 5 starting switch con¬ 
tacts). 

When the transfer switch is positioned to 
EMER. POWER, starting power is taken from the 
torpedo room lighting system and applied to the 
motor starting mechanism in the torpedo through 
the closed interlock switches, the isolation trans¬ 
former, and Switchbox Mk 5. 


NOTE: Firing power is required only 
when remote firing (from the attack 
center); therefore, firing power is not 
supplied to the firing valve solenoid when 
the transfer switch is at EMER. POWER. 


Emergency Torpedo Setting. In case of a failure 
in the automatic signal from Fire Control System 
Mk 101 Mod 11, torpedo control signals may be 
fed into the torpedo by alternate means. The 
synchronous inputs for gyro angle, depth setting, 
and enabling run can be set into Relay Trans- 
mitter Mk 15 Mod 4 (forward) or Relay Trans- 
mitter Mk 22 Mod 4 (aft) by means of three hand- 
cranks. Depending on the nature of the power 
failure, the preset functions (homing, speed, 
horizontal search, and so forth) can also be fed 
into the torpedo through Firing Panel Mk 21 
Mod 5 in the attack center. 

INDICATOR CIRCUITS. The following describ¬ 
ed indicator circuits are used during torpedo 
firing. The associated indicator lights appear on 
two three-dial indicators, on two single-dial indi- 
cators, on Indicator Panels Mk 10 Mod 4 and Mk 
9 Mod 2, and on Relay Transmitters Mk 15 Mod 4 
and Mk 22 Mod 4, in the torpedo rooms. 

The three-dial indicator in each torpedo room 
has the following lamps: 


1. SE A VALVE OPEN (green) energized bya 
snap-action limit switch and actuated when the 
ejection pump muzzle door is open. 

2. SEA VALVE CLOSED (amber) energized 
by a snap-action limit switch and actuated when 
the ejection pump muzzle door is shut. 
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3. RAM AT BATTERY (green) energlzed by 
a snap-action limlt swltch and actuated by the 
ejectlon pump air cylinder piston in the at 
battery position. 

The single-dial, red indicator lamp in each 
torpedo room is labeled EMER(gency) FIRING 
PWR AVAILABLE and is energlzed whenever 
power is available through the ship lighting Sys¬ 
tem. 

On each indicator panel (Mk 9 Mod 2, aft; 
Mk 10 Mod 4, forward), the following indicators 
provide the operator with Information required 
to operate the torpedo tubes: 

1. A grid of 16 FIRING ORDER lamps 
indicates the order in which the forward-nest 
tubes are to be fired (in the forward torpedo 
room only) and are energlzed from the attack 
center firing panel. 

2. Two NEXT TUBE TO FIRE lamps Indicate 
the next after-nest tube to be fired (in the after 
torpedo room only) and are energlzed from the 
attack center firing panel. 

3. MAKE READY lamps (four forward; two 
aft) indicate which tube is to be made ready and 
are energlzed from the attack center firing panel. 

4 . Four DRAIN VALVE LOCKED lamps 
indicate when the forward-nest tube drain valves 
are locked shut (in the forward torpedo room 
only) and are energlzed by snap-action limit 
switches actuated by the drain valve operating 
rods. 

5. Two TORPEDO READY lamps Indicate 
when the stem-nest tubes are In the ready 
condition (in the after torpedo room only) and 
are energlzed by TORPEDO READY switches In 
Relay Transmitter Mk 22 Mod 4 and Switchboxes 
Mk 5 when positioned to READY. 

6. TUBE READY lamps (four forward; two 
aft) indicate when the tubes are in the ready 
condition and are energlzed by the tube inter- 
lock switches when the tube muzzle doors are 
open. 

7. A STANDBY lamp indicates when torpedo 
tube operating personnel are to alert themselves 
for firing and is energlzed from the attack center 
firing panel. 

8. A FIRE lamp indicates that the firing 
Circuit has just been completed from the attack 
center firing panel and torpedo tube operating 


personnel should stand by to fire locally in the 
event that the firing and ejectlon systems are 
not triggered electrically. 

9. An OPEN OUTER DOORS lamp indicates 
when the muzzle door of the next-to-fire tube 
is to be opened. 

NOTE: Only differences between the 
relay transmitters in the forward and 
after torpedo roomsare:(l)theforward- 
room transmitter serves four torpedo 
tubes and the after-room transmitter 
serves only two; and (2) instead of 
DRAIN VALVE LOCKED lamps, the 
after-room transmitter has TORPEDO 
READY lamps. 


Firing Panel Mk 21 Mod 5, In the attack center, 
provides the following indicatione : 

1. Six TUBE READY lights, one for each tube, 
repeated from torpedo room indicator panel TUBE 
READY lights. 

2. Six TORPEDO READY lights, one for each 
tube, energized by TORPEDO READY switches 
In the torpedo room relay transmitters and by 
tube-mounted Switchboxes Mk 5 when positioned 
to READY. 


NOTE: TORPEDO READY lights for 
tubes Nos. 5 and 6 are repeated from the 
after torpedo room indicator panel. 


3. Two TORPEDO MATCHED lights, one for 
each nest, energlzed by the MATCH KEY of each 
relay transmitter. 

4. STANDBY and FIRE lights energized by a 
single three-position STBY/OFF/FIRE toggle 
swltch located on the firing panel. 


NOTE: The firing panel has other Indi¬ 
cators — firing order lights, spread 
order lights, and so forth — but for 
the purposes of this publication, they 
are of secondary importance. 


INTERLOCK SYSTEM 

The torpedo tubes are inter locked — indi vid- 
ually and with other same -nest tubes — to ensure 
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that tube operationis as casualty-free as possible. 
Figures 2-37 and 2-38 show the components of 
Interlock Mechanisms Mk 6 Mod 11 (right-hand 
tube) and Mk 6 Mod 12 (left-handtube), as well as 
components of other torpedo tube system inter¬ 
lock mechanisms. 


NOTE: Numbers used to identify com¬ 
ponents in the following interlock sys¬ 
tem description refer to the forward 
nest installation, figure 2-37. To make 
the description apply to the stern nest, 
substitute numbers used for Identifi¬ 
cation of comparable components in fig¬ 
ure 2-38. 


MUZZLE DOOR INTERLOCK. The muzzle 
door is unlocked, before opening the muzzle door, 
by moving handle (1) to the horizontal position. 
Rotating handle (1) upward: 

1. Moves rack (2) downward. 

2. Rotates pinions (3 and 29) clockwise 
(counterclockwise on right-hand tubes). 

3. Rotates muzzleward interlock ring (30) 
counterclockwise (clockwise on right-hand tubes) 
to ungag interlock slide (31), which is nowfree to 
move muzzleward with the piston of the muzzle 
door power cylinder. (See Tripping Latch Inter¬ 
lock for an additional Interlock applied to the 
muzzleward interlock ring.) 


NOTE: Handle (1) cannot be moved to 
the horizontal position unless: (1) the 
breech door locking ring is in the 
extreme counterclockwise (clockwise on 
right-hand tubes) position; (2) the tube 
drain valve is fully shut; (3) the inter¬ 
lock handles of the other same-nest 
tubes are In the vertical position; and 
(4) the tripping latch is In the NORMAL 
OPERATING POSITION (unless the 
tripping latch interlock is broken). 


Conversely, the tube muzzle door is locked shut 
by moving handle (1) to the vertical position. 
Rotat ing handle (1) downward: 


1. Moves rack (2) upward. 

2. Rotates pinions (3 and 29) counterclock¬ 
wise (clockwise on right-hand tubes). 


3. Rotates muzzleward Interlock ring f30) 
clockwise (counterclockwise on right-hand tubes) 
to gag interlock slide (31)inthemuzzle-door-shut 
(breechward) position. 


NOTE: Handle (1) cannot be moved to 
the vertical position unless the muzzle 
door is fully shut. 


The tube muzzle door is locked open, at the 
instant of firing, bybreechward(firing)movement 
of the firing plunger (49) of the stop cylinder 
valve. The breechward movement of plunger (49): 


1. Moves vertical arm (48) of the rocker 
breechward. 

2. Moves horizontal arm (47) of the rocker 
downward. 

3. Moves rack (46) downward. 

4. Rotates breechward Interlock ring (45) 
counterclockwise (clockwise on right-hand tubes) 
to gag interlock slide (31) in the muzzle-door - 
open (muzzleward) position. 

Conversely, the tube muzzle door is unlocked, 
moments after firing, by muzzleward (retum to 
battery) movement of firing plunger (49). Muzzle¬ 
ward movement of plunger (49): 


1. Moves vertical arm (48) of the rocker 
muzzleward. 

2. Moves horizontal arm (47) of the rocker 
upward. 

3. Moves rack (46) upward. 

4. Rotates breechward interlock ring (45) 
clockwise (counterclockwise on right-hand tubes) 
to ungag interlock slide (31) and permit it to 
move breechward to the breech-door-shut 
position. 


ANTI-REF1RE INTERLOCK. Operation of 
anti-refire plunger (44) in the stop cylinder valve 
is interlocked to prevent refiring a tube until 
the tube muzzle door has been shut and re- 
opened, and to lock anti-refire plunger (44) in 
the unfired (at battery) position when the tube 
muzzle door is shut. Opening the tube muzzle 
door: 
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1. Moves sllde (31) muzzleward. 

2. Rotates indicator gear (41) counterclock- 
wise (clockwise on right-hand tubes) — actuated 
by the rack machined into the top of sllde (31). 

3. Rotates eam (42) counterclockwise (clock¬ 
wise on right-hand tubes) — gear (41) and cam 
(42) are pinned to the same shaft. 

4. Moves the vertical arm of rocker (43) 
breechward to unlock antl-refire plunger (44). 

Conversely, shutting the tube muzzle door: 

1. Moves slide (31) breechward. 

2. Rotates indicator gear (41) clockwise 
(counterclockwise on right-hand tubes). 

3. Rotates cam (42)clockwise (counterclock¬ 
wise on right-hand tubes). 

4. Moves the vertical arm of rocker (43) 
muzzleward to retura anti-refire plunger (44) 
to, and lock it in, the unfired (atbattery) position. 

F1RING PLUNGER INTERLOCK. Firing 
plunger (49) of the stop cylinder valve is inter- 
locked with the tube muzzle door to lock the 
muzzle door in the open position at the instant 
of firing (as described in Muzzle Door Interlock), 
and to prevent breechward motion of firing 
plunger (49) when the tube muzzle door is shut. 

With the muzzle door open, breechward (firing) 
motion of firing plunger(49): 

1. Moves vertical arm (48) of the rocker 
breechward. 

2. Moves horizontal arm (47) of the rocker 
downward. 

3. Moves vertical rack (46) downward. 

4. Rotates breechward interlock ring (45) 
counterclockwise (clockwise on right-hand tubes) 
to misalign the groovesof ring (45) and the splines 
of interlock slide (31) and to prevent breechward 
motion of slide (31) durlng firing (toguardagainst 
the possibility of the muzzle door shutting in the 
event of a hydraulic failure). 

However, with the muzzle door shut, slide (31) 
in the breechward position prevents the rotation 
of interlock ring (45) because the splines of slide 
(31) are within the grooves of ring (45). With 
slide (31) gagging ring (45), rack (46), arms (47 


and 48) of the rocker, and firing plunger (49) are 
unable to move when firing air is applied (through 
the firing key valve) to the muzzleward end of 
firing plunger (49). 

When firing an inboard slug (cycling the e jection 
pump), it is necessary for firing plunger (49) to 
move breechward with the tube muzzle door shut. 
This is accomplished by means of a special 
interlock disconnect device. 

The firing plunger interlock rocker consists 
of two separate arms, one (48) vertical and the 
other (47) horizontal. The two arms are connected 
functionally by splined shaft (50) sothat the rocker 
normally functione as a single unit -- when vertical 
arm (48) moves breechward, horizontal arm (47) 
moves downward and vice versa. To disconnect 
the interlock, a padlock is removed from inter¬ 
lock disconnect operating lever (51) and the lever 
is moved outboard. Moving lever (51) outboard 
moves splined shaft (50) outboard to permit ver¬ 
tical arm (48) to be moved breechward without 
moving horizontal arm (47). 

BREECH DOOR INTERLOCK. The breechdoor 
is unlocked by rotating handle (1) to the vertical 
position. Moving handle (1) downward rotates lug 
(15) upward, out ofthe wayofboss (16), permitting 
the breech door locking ring to be rotated clock¬ 
wise (counterclockwise on right-hand tubes) to 
unlock the breech door. 


NOTE: Handle (1) cannot be moved to 
the vertical position unless the tube 
muzzle door is fully shut. 


Conversely, the breech door is locked shut by 
rotating handle (1) to the horizontal position. 
Moving handle (1) upward rotates lug (15) down¬ 
ward into the path of boss (16), preventing the 
breech door locking ring from being rotated 
clockwise (counterclockwise on right-hand tubes) 
to unlock the breech door. 


NOTE: Handle (1) cannot be moved to the 
horizontal position unless: (1) the breech 
door locking ring is in the extreme 
counterclockwise (clockwise on right- 
hand tubes) position; (2) the tube drain 
valve is fully shut; (3) the interlock 
handies of other same-nest tubes are In 
the vertical position; and (4) thetripping 
latch Is in the NORMAL OPERATING 
POSITION (unless the tripping latch 
interlock is broken). 
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With the breech door open, the breech door 
locking ring is locked in the unlocked position. 
Opening the breech door moves lug (18) so as to 
engage stop (17); this locks the breech door 
locking ring in the unlocked (extreme clockwise 
-- counterclockwise for right-hand tubes) 
position. Fully shutting the breech door moves 
lug (18) to free stop (17) f permitting the breech 
door locking ring to be rotated in the counter¬ 
clockwise (clockwise on right-hand tubes) di- 
rection to the breech-door-locked position. 

DRAIN VALVE INTERLOCK. The drain valve 
is unlocked by moving handle (1) to the vertical 
position. Rotating handle (1) upward: 

1. Moves rack (2) upward. 

2. Moves drain valve rod (19) upward. 

3. Rotates arms (23) clockwise (counter¬ 
clockwise on right-hand tubes). 

4. Moves interlock dog (27) out of the notch 
in cam (28) to ungag the drain valve operating 
shaft. 


NOTE: Handle (1) cannot be moved to 
unlock the drain valve unless slide (31) 
is in the extreme breechward position 
(the muzzle door is fully shut). If in 
any other position, slide (31) will gag 
muzzleward interlock ring (30) to pre- 
vent the operation of handle (1) through 
pinions (3 and 29). 


Conversely, the drain valve is locked shut by 
moving handle (1) to the horizontal position. 
Rotating handle (1) upward: 


1. Moves rack (2) downward. 

2. Moves drain valve rod (19) downward. 

3. Rotates arms (23) counterclockwise 
(clockwise on right-hand tubes). 

4. Moves interlock dog (27) into the notch 
in cam (28) to gag the drain valve operating 
shaft. 


NOTE: Handle (1) cannot be moved to 
lock the drain valve unless: (1) the drain 
valve is fully shut — dog (27) will not 
engage the notch in cam (28); (2) the 


breech door locking ring is in the breech - 
door-locked position — lug (15) will ride 
on boss (16); and (3) the tripping latch 
is in the NORMAL OPERATING 
POSITION (unless the tripping latch 
interlock is broken) — muzzleward 
INTERLOCK RING (30) will be gagged. 


As handle (1) is moved upward to lock the 
drain valve shut, bracket (20) on downward- 
moving rod (19) actuates operator (21) of Indi¬ 
cator switch (22) to light the DRAIN VALVE 
LOCKED lamp on the forward torpedo room 
indicator panel. 


NOTE: Since the after torpedo room 
indicator panel does not display a DRAIN 
VALVE LOCKED indication, the drain 
valve interlock in the after torpedo room 
is not equipped with bracket (20), opera¬ 
tor (21), or switch (22). 


TUBE NEST INTERLOCK. The muzzle doors 
of the torpedo tubes in each nest (forward and 
aft) are interlocked to prevent more than one 
muzzle door being opened in each nest at the 
same time. The doors are so interlocked because 
ali tubes in each nest are served by one ejection 
pump; the pump has a one-tube ejection capacity. 


NOTE: Figure 2-37, to whichthefollow- 
ing description refers, shows only three 
of the four torpedo tubes in the forward 
nest. Tube No. 1 is omitted for clarity 
as are certain portions of the interlock 
mechanism for tube No. 3. Interlocks 
for right-hand torpedo tubes are similar 
to those for left-hand tubes, but to 
opposite hand. 


Figure 2-37 shows tube No. 4 with handle (1) 
in the horizontal position (muzzle door unlocked) 
and handies (1) of tubes Nos. 1, 2, and 3 in the 
vertical (muzzle door locked shut) position. Fig¬ 
ure 2-38 shows tube No. 6 with handle (1) in 
the vertical position and handle (1) of tube No. 5 
in the horizontal position. For either tube No. 4 
or No. 5, moving handle (1) upward: 


1. Moves rack (2) downward. 

2. Rotates pinions (3 and 29) clockwise 
(counterclockwise on right-hand tubes). 


3-32 


Digitized by L.oooie 



FUNCTIONAL DESCRIPTION 


3. Rotates arm (5) clockwise (counter¬ 
clockwise on right-hand tubes) into vertical slot 
(7) in rod (6). 

4. Moves rod (6) downward. 

5. Moves vertical slots (7) for the other 
same-nest tubes downward and out of alignment 
with associated arma (5). 


NOTE: Motion of rod (6) for tubes Nos. 
2 and 4 and rod (6) for tube No. 5 is 
transmitted to rod (6) for tubes Nos. 
1 and 3, and to rod (6) for tube No. 6 t 
respectively, by mechanicallinkagecon- 
sisting of cranks (10) f rods (11), arms 
(12), and shaft (13). 


Conversely, rotating handle (1) of either tube 
No. 4 or No. 5 to the vertical position permits 
the handle (1) of any other same-nest tube to be 
moved to the horizontal position. Moving handle 
(1) of either tube No. 4 or No. 5 downward: 

1. Moves rack (2) upward. 

2. Rotates pinions (3 and 29) counterclock- 
wise (clockwise on right-hand tubes). 

3. Rotates arm (5) counterclockwise (clock¬ 
wise on right-hand tubes). 

4. Moves rod (6) upward. 

5. Moves vertical slots (7) for the other 
same-nest tubes upward and into alignment with 
the associated arms (5). 

6. Rotates arm (5) out of vertical slot (7) 
in rod (6) when rod (6) reaches the uppermost 
position. 


HAND FIRING KEY/TRANSFER SWITCH 
INTERLOCK. The hand firing key and the trans¬ 
fer switch cannot be moved to the FI RE and 
EMER. POWER position while handle (1) Is in 
the vertical position (unless the interlock is 
broken). Rotating handle (1) upward to the hori¬ 
zontal position: 

1. Moves rack (2) downward. 

2. Rotates pinions (3 and 29) clockwise 
(counterclockwise on right-hand tubes). 

3. Rotates the interlock finger, figure 2-25, 
clockwise (counterclockwise on right-hand tubes) 


and away from the pin in switch actuating key 
(53), permitting the hand firing key and the trans¬ 
fer switch to be moved to the FIRE and EMER. 
POWER positions. 

Conversely, rotating handle (1) downward to 
the vertical position: 

1. Moves rack (2) upward. 

2. Rotates pinions (3 and 29) counterclock¬ 
wise (clockwise on right-hand tubes). 

3. Rotates the interlock finger, figure 2-25, 
counterclockwise (clockwise on right-hand tubes) 
and toward the pin in switch actuating key (53), 
gagging the hand firing key and transfer switch 
In the unfired and NOR. POWER positions. 

The interlock must be broken before firing 
an inboard slug (cycling the ejection pump) with 
the tube muzzle door shut. With the lock removed 
from disconnect operator (52), the interlock piate 
is rotated counterclockwise (clockwise on right- 
hand tubes) and out of the notch in the top of the 
Interlock finger, figure 2-25, to free the inter¬ 
lock finger and permit movement of the switch 
actuating key, operated either directly or through 
the hand firing key. 

TRIPPING LATCH INTERLOCK. The tripping 
latch Interlock prevents unlocking the tube muzzle 
door (rotating handle (l)to the horizontal position) 
while the tripping latch is retracted from the tube 
bore (unless die interlock is broken). 

The tripping latch can be retracted two ways -- 
either by opening the tube breech door or by 
positioning the tripping latch operating handle to 
RIGGED FOR DEPTH CHARGE. Either action 
rotates shaft (32) counterclockwise (clockwise on 
right-hand tubes): 


1. To retract the tripping latch from the 
tube bore. 

2. To gag the muzzle door shut by moving 
rod (34) Inboard and by moving lever-arm- 
connected latch (37) into a keyway in muzzleward 
interlock ring (30). 

Before launching a shrouded torpedo or mine, 
disconnect (33) is unlocked and rotated breechward 
to permit retracting the tripping latch manually 
without gagging muzzleward interlock ring (30) 
in the muzzle-door-locked-shut position. 

INTERLOCK SWITCHES. Interlock switching 
at each torpedo tube prevents completion of 
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electrical flrlng and starting circuitry before the 
tube muzzle door is fully open. When the tube 
muzzle door is opened: 

1. Slide (31) moyes to the extreme muzzle - 
ward position. 

2. The muzzleward end of slide (31) bears 
against and moves actuator (38). 

3. Actuator (38) trips interlock switches (40) 
whlch control the starting and firing power and 
ready light circuits of the same-nest tubes. 


NOTE: When the switching unit of one 
tube is actuated (the tube muzzle door 
is open), same-tube circuitry is com- 
pleted at the tube and other same-nest 
tube circuitry is broken. When the 
switching unit of the tube is not actuated 
(when the tube muzzle door is shut), 
same-tube circuitry is opened, and other 
same-nest tube circuitry is completed 
at the tube. 

TORPEDO COMPENSATING SYSTEM 

After the torpedo tube has been loaded and 
flooded, space within the tube barrel, except that 
occupied by the torpedo, is filled with water. 
After the torpedo is launched, the tube refloods 
from sea, includlng the space formerly occupied 
by the torpedo, figure 2-11. When the tube 
muzzle door is shut and the tube is drained, 
water in the tube flows to the WRT tank, leaving 
the tube dry for a reload. 

Since a torpedo generally weighs more than 
the amount of water it displaces, the weight of 
water flooding the tube to replace the torpedo 
and drained to the WRT tank will be less than 
the combined on-board water-plus-torpedo weight 
before firing. This condition, if left uncorrected, 
will resuit in a positive ship buoyancy. 

There are two methode for compensating for 
this weight change in the forward torpedo room 
(either through the trim system or by means of 
a special compensating system), but only one 
method in the after torpedo room (through the 
trim system). 


NOTE: Special compensating system 
valves and piping are provided only for 
that portion of the torpedo tube system 
located in the forward torpedo room. 


The trim system must be used when 
compensating for weight change resuit- 
ing from launching torpedoes from the 
after tubes (tubes Nos. 5 and 6). 


The trim system can be used for weight com - 
pensating required by weight change in either 
torpedo room. Water can be pumped from either 
the trim tank or WRT tank to compensate for a 
weight gain (as with certain electric torpedoes 
fitted with exercise heads that have positive 
buoyancy). If water is to be pumped from the 
WRT tank, torpedo room personnel will vent the 
WRT tank and open the WRT SUCTION valve on 
the trim manifold. The ballast control panel(BCP) 
operator will start the trim pump to pump the 
required weight of water to sea. If water is to 
be pumped from the trim tank, torpedo room 
personnel will vent the trim tank and the BCP 
operator will open the solenoid/air-operated 
PUMP FROM TRIM valve and start the trim 
pump to pump the required weight of water to 
sea. 


When compensating for a weight loss through 
the trim system, water will usually be added to 
the trim tank, since adding water to the WRT 
tank will reduce the space left in the tank for 
draining water from just-fired torpedo tubes. 
After torpedo room personnel have vented the 
trim tank, the BCP operator will open the solenoid/ 
air operated PUMP TO TRIM valve and either 
start the trim pump to pump the required weight 
of water to the trim tank (when ship depth is less 
than 60 feet), or flood the required weight of 
water from sea (when ship depth exceeds 60 
feet). 


In the forward torpedo room (but not in the 
after torpedo room), a special compensating 
system normally is used to compensate for a 
weight loss. With the entire operation controlled 
from the torpedo room, the required weight of 
sea water floods through the hydraulicallyopera¬ 
ted torpedo compensating valve (open), through 
the manually operated, quick-opening WRTflood- 
from-sea valve (open), past a flowmeter, pastthe 
hydraulically operated WRToverflow valve (shut), 
and into the vented WRT tank. In the event, 
when flooding from sea to the WRT tank, that 
tank capacity is not sufficient to take the required 
weight of water, the WRT tank vent must be shut 
and the WRT overflow valve must be opened to 
permit water flooding from sea to enter the for¬ 
ward trim tank. 
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NOTE: Though the WRT tank cannot be open (because of a mechanical Interlock), 

blown while the WRT overflow valve is the tank can be vented. 
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OPERATION 


The Ship'8 Organlzation Book outlines the 
duties of each individual torpedoman. The follow- 
ing instructions may be used as a guide in torpedo 
tube operatlon. Reasons for performing the se 
steps are glyen in chapter 3. Table 4-1 may be 
used as a checkoff list for the yarious firing 
modes. 


ASSUMPTIONS 

Before any torpedo tube operation can be 
carried out (loading, flooding, or firing), certain 
conditions must exist. Though listed under the 
title Assumptione, the se conditions are neyer 
assumed before carrying out operations, but are 
carefully checked out. 


1. Tube interlock handle in the vertical 
position. 

2. Tube interior — dry; check breech door 
sight glasses (empty). 

3. Breech door — shut (secured with locking 
ring). 

4. Drain valve — shut; check mechanical 
indicator at SHUT and drain valve control valve 
at NEUT. 

5. Tube blow valve — shut; check mechanical 
indicator at SHUT and blow and vent control valve 
at VENT. 

6. Tube vent valve — open; check mechanical 
indicator at OPEN and blow and vent control valve 
at VENT. 

7. WRT and trim tanks blow valves — shut; 
check mechanical indicators at SHUT and blow 
and vent control valves at NEUT (WRT) and VENT 
(trim tank). 

8. WRT tank vent valve — shut; check 
mechanical indicator at SHUT and blow and vent 
control valve at NEUT. 


9. Trim tank vent valve — open; check 
mechanical indicator at OPEN and blow and vent 
control valve at VENT. 

10. WRT flood-from-sea valve (forward 
torpedo room only) — shut; check mechanical 
indicator at SHUT. 

11. Torpedo compensating valve (forward 
torpedo room only) — shut; check compensating 
control valve at SHUT or NEUT. 

12. Torpedo stop bolt — in LOAD (if there is 
no torpedo in the tube) or in LOCKED (if there 
is a torpedo in the tube); check tube breech- 
end mechanical indicator. 

13. Ram - at battery; check RAM AT 
BATTERY indicator lamp lighted. 

14. Service air (400-psi) header — open 
to torpedo firing system; check gage. 

15. Ejection pump muzzle door — shut; check 
SEA VALVE SHUT indicator lamp lighted and 
control valve at SHUT or NEUT. 

16. Impulse air flask — charged to prescribed 
pressure; check gage. 

17. WRT tank — full; check gage. 

18. Impulse tank — full; check gage, or 
position impulse tank equalizing valve to 
EQUALIZE, crack tank vent, and check for air- 
free flow of water to bilge. 

19. Switchbox Mk 5 — at READY if a torpedo 
is in the tube, or at OFF (or FIRE) if there is 
no torpedo in the tube; check indicator lever. 

20. Impulse tank equalizing valve — at 
EQUALIZE. 

LOAD 

The loading procedure varies for different 
types of torpedoes and mines. The following 
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steps apply to ali types of torpedoes and mines. 
Steps restricted to certain types of torpedoes 
and mines are specified as such. 


1. Gheck that the tube interlock handle is in 
the vertical position. 

2. Check that the tube is dry. 

3. Check that the tube blow and vent control 
valve is positioned to VENT. 


WARNING 

Do not open the breech door of a torpedo 
tube until a 11 pressure in the tube 
has been vented. A blown open breech 
door can injure personnel and damage 
equipment. 

4. Break the tripping latch interlock and 
position the tripping latch handle to RIGGED 
FOR DEPTH CHARGE. (This step applies only 
to shrouded torpedoes and certain types of 
mines.) 

5. Check the tripping latch handle positioned 
to NORMAL OPERATING POSITION. (This step 
applies only to mechanically and electrically 
started, unshrouded torpedoes.) 

6. Latch open the breech door. 

a. Apply crank to square-ended shaft at 
lower handle-side of the breech door. 

b. Rotate crank counterclockwise 
(clockwise for a right-hand tube) until breech 
door locking ring strikes a stop. 

c. Remove crank from aquare-ended 

shaft. 

d. Grasp breech door handle and pull 
toward operator, opening breech door until it is 
automatically latched in the open position. 

7. Check that the tube bore is ciear and that 
the stop bolt is in the LOAD position. 


CAUTION: If the stop bolt is in the 
FIRE position, a being-loaded torpedo 
can strike the shut tube muzzle door 
and damage either the torpedo head or 
the door. 


8. Align a torpedo with the tube and load the 
torpedo into the tube (taking care to align the 
torpedo guide stud with the tube guide slot) until 
the guide stud bears against the muzzleward cam 
of the stop bolt. 


NOTE: Before the torpedo is fully loaded 
into the tube, it requires various opera¬ 
tione (rigging cable cutter, removing 
lock on starting lever, and the like), 
depending on the type torpedo being 
loaded. Loading may be stopped shortof 
the fully loaded position toperformthese 
operations. 


9. Disengage the stop bolt mechanism 
latches, permitting the stop bolt to position it- 
self to LOCKED. 


WARNING 

Lock the torpedo in the tube immediate ly 
after loading. lf the stop bolt is left 
in the LOAD or FIRE position after step 
8 is performed, the torpedo may move 
in the tube (if the ship assumes either 
an up- or down-angle), endangering 
torpedo room personnel or damaging 
either the torpedo or the tube doors 
(breech or muzzle). 


NOTE: If the torpedo is not to be re- 
strained in the tube by the guide stud 
nearest the nose of the torpedo: (1) 
apply a crank to the square-ended shaft 
near the tube top centerline; (2) rotate 
the shaft until the stop bolt is positioned 
at FIRE; (3) holding the stop bolt In the 
FIRE position, continue loading the 
torpedo until the guide stud nearest the 
tube muzzle has cleared the stop bolt; 

(4) rotate the shaft again until the stop 
bolt is in the LOAD position; (5) continue 
loading the torpedo until It is fully 
loaded; (6) remove the crank from the 
square-ended shaft; and (7) disengage 
the stop bolt mechanism latches, per¬ 
mitting the stop bolt to position itself 
to LOCKED. This procedure is also 
necessary when loading mines with safety 
bars that engage the tube guide slot. 

10. Remove the protector plug from the B- 
cable breech door connector receptacle on the 
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inner aurface of the breech door and connect 
and secure the torpedo A-cable plug in the man- 
ner preacribed for the particular torpedo being 
loaded. 


NOTE: When aecuring the A-cable plug 
to the B-cable breech door connector 
receptacle, make certain that the retain- 
ing latch on the plug anapa over the 
aecuring rlng on the receptacle. 


11. Remove the torpedo propeller lock. 

12. Disengage the loading pole from the 
torpedo tail nut. 


WARNJNG 

Do not anub the torpedo A-cable while 
ahutting the tube breech door. Doing so 
can mutilate or sever the cable, render- 
ing the torpedo valuelesa as a weapon 
and poasibly dangerous to the ship. 


13. Shut the tube breech door. 

a. Grasp the breech door handle and pull 
it in the door-shuttingdirection (this automatically 
unlatchea the door). 

b. When the door is fully shut, apply a 
crank to the aquare-ended ahaft described in 
step 6 and rotate the ahaft clockwiae (counter- 
clockwise on a right-hand tube) until the breech 
door locking rlng atrlkes a stop. 

c. Remove the crank from the aquare- 
ended 8haft. 

14. If the tube is to be secured when loaded, 
check the following: 

a. Inter lock handle — vertical. 

b. Tube vent — open. 

c. Drain valve — shut. 

d. Torpedo atop bolt — LOCKED. 

WARNING 

When aecuring a tube, be certain it is 
vented. If it is not, tube pressure build- 
up can endanger peraonnel opening the 
breech door. 


15. Position the Switchbox Mk 5 operating 
lever to READY. 

FLOOD 

After loading a torpedo in the tube in prep- 
aration for firing, the tube muat be floodedfrom 
the WRT tank topreventanairbubblefrom escap- 
ing from the tube when the tube muzzle door ia 
opened. 

1. Check the tube vent valve at OPEN. 

2. Position the tube drain control valve to 
OPEN. 

3. Position the WRT blow and vent control * 
valve to BLOW. 

4. When water filia the breech door sight 
glassea and flows from the tube blow and vent 
manifold inboard vent, secure blowing: 

a. Position the tube blow and vent con¬ 
trol valve to NEUT. 

b. Position the WRT tank blow and vent 
control valve to VENT. 

c. Position the tube drain control valve 
to SHUT. 


WARNING 

Do not assume that a torpedo tube is 
completely flooded because the breech 
door sight glasaes are full. An alr 
bubble can exiat in the tube even with 
the sight glasses indicating a full tube. 
An air bubble escaping from an open- 
muzzle tube can betray the ship position 
to aurface or /air craft. 


5. Position the tube equalizing valve opera¬ 
ting handle to EQUALIZE and hold it in that 
position. 

6. Release the equalizing valve operating 
handle when tube and aea pressure gages match. 
(The handle will resume the original position.) 


CAUTION: Be certain that tube and sea 
pressuras are equalized before opening 
the tube muzzle door. Unequal pressures 
place unnecessary strain on the muzzle 
door operating mechanism while the 
mechanism is operating. Strain on the 
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mechanism is excessive when tube pres¬ 
sure is atmospheric (leas than sea 
pressure). If tube pressure is greater 
than sea pressure, the muzzle door will 
tend to blow open. 

FIRE 

There are several modes of firing, depending 
upon the origin of the triggering action, the type 
of torpedo or mine to be launched, the noise 
level desired, or the need for system testing 
without actual torpedo ejection. Firing modes 
include normal hydraulic ejection, swimout (self 
propelled), silent swimout (low noise level), 
shrouded torpedo or mine, water slug, and in- 
board slug (ejection pump cycling). 

NORMAL EJECTION. Normal ejection firing 
can be accomplished either locally (hand firing 
key) or remotely (firing switch in the attack 
center firing panel). Operation of the ejection 
pump forces water into the torpedo tube to eject 
the torpedo. 

1. Position the ejection pump muzzle door 
control valve to OPEN. 

2. Move the tube interlock handle to the 
horizontal position. 

3. Position the tube muzzle door control 
valve to OPEN and check that the TUBE READY 
indicator lamp is lighted. 

4. When the TORPEDO READY lamp lights, 
position the torpedo supply switch to ON and 
position the torpedo ready switch to ON. 

5. When the MATCH light flashes on: 

a. Check that the NEXT TUBE TO FIRE 
lamp is lighted. 

b. Check that the associated TORPEDO 
READY lamp is lighted. 

c. Check (by phone to the attack center) 
that the torpedo LIMIT lamps are not lighted. 
(When a LIMIT lamp is lighted, the torpedo 
setting function is beyond the limits of the 
torpedo and it should not be launched.) 

d. Check magic eyes on the relay trans- 
mitter. (They will indicate when torpedo settings 
are matched.) 

6. When conditions described in step 5 exist 
simultaneously, depress the MATCH key and hold 


it depressed; however, release the key 
immediately if conditions change. 


NOTE: The relay transmitter operator 
must be familiarwith torpedo character - 
istics in order to know which magic eyes 
should be operating for the particular 
type of torpedo being launched. 


7. When the STANDBY lamp on the indicator 
panel lights, stand by the tube hand firing key. 

8. If the FIRE lamp on the indicator panel 
lights and there is no indication that the tube has 
been fired electrically, immediately position the 
hand firing key to FIRE and hold it there momen- 
tarily. 

9. When the torpedo has cleared the tube and 
the RAM AT BATT(ery) lamp lights, position the 
tube muzzle door control valve to SHUT. 

10. Move the tube interlock handle to the 
vertical position. 

SWIMOUT. The swimout or runout method of 
firing a torpedo is employed when it is desired 
to lower the noise level of firing (isolating the 
ejection pump from the firing system) but ha ve the 
stop bolt and Switchbox Mk 5 operate automatically 
(by firing air). The torpedo moves out of the tube 
under its own power. 


NOTE: Impulse air must be bled off 
before launching a swimout torpedo be- 
cause on this ship there is no mechanism 
available to isolate the ejection pump 
from the firing mechanism. 


1. Secure impulse air flow to the impulse 
flask (3000/2000-psi reducer isolation valvesand 
reducer bypass valves must be shut). 

2. Open impulse flask drain valve and leave 
It open. 

3. Carry out steps 1 through 8 of Normal 
Ejection. 


WARNING 

When swimout firing a torpedo equipped 
with two guide studs, keep the firing 
switch (or hand firing key) actuated long 
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enough for the guide stud nearest the 
tali of the torpedo to ciear the stop 
bolt. Rotation of the stop bolt to the 
LOAD position before both guide studs 
ciear the stop bolt will cause the torpedo 
to jam In the tube with the torpedo 
motor running. 


4. When the torpedo has cleared the tube, 
manually retum the firing plunger to the unfired 
(at battery) position. 

5. Position the tube muzzle door control 
valve to SHUT. 

6. Move the tube interlock handle to the 
vertical position. 


CAUTION: After launching a swimout 
torpedo but before firing a normal 
ejection torpedo, check that the impulse 
flask drain valve is shut and impulse air 
Is available to the firing system through 
the reducing station. 


SILENT SWIMOUT. The silent swimout method 
of launching a torpedo is the quietest of the three 
methods. In this method, not only is the ejection 
pump isolated from the firing system (as in swim¬ 
out firing), but the stop bolt and Switchbox Mk 5 
are manually operated. 


NOTE: Silent swimout firing can only 
be carried out locally. Swimout and 
normal ejection firing can be carried 
out either locally or remotely (from the 
attack center). 


1. Check that the ejection pump muzzle door 
is shut. 

2. Move the tube interlock handle to the 
horizontal position. 

3. Position the tube muzzle door control 
valve to OPEN. 

4. Position the transfer switch to EMER. 
POWER. 

5. Rotate the stop bolt to the FIRE position 
(using the hand wrench) and holditinthat position 
until the torpedo clears the tube. 


6. When the FIRE order is received, position 
the Switchbox Mk 5 operating lever to OFF (or 
FIRE). 

7. When the torpedo clears the tube, permit 
the stop bolt to return to the LOAD position. 

8. Position the tube muzzle door control 
valve to SHUT. 

9. Move the tube interlock handle to the 
vertical position. 


SHROUDED TORPEDO OR MINE. The major 
difference between launching a shrouded torpedo 
(or mine) and an unshrouded torpedo is in the 
loading procedure. Load the shrouded torpedo 
(or certain types of mines) as described under 
Load. Once loaded into the tube, the torpedo can 
be launched by normal ejection, swimout, or 
silent swimout modes. 


CAUTION: Before launching a shrouded 
torpedo or certain types of mines, be 
certain that the tripping latch operating 
handle is positioned to RIGGED FOR 
DEPTH CHARGE and that the tripping 
latch interlock Is broken (disconnected), 
with the WARNING flagrotatedintoview. 


WATER SLUG. Water slug firing consists of 
moving water out of a torpedo tube instead of a 
torpedo. It is a convenient means of exercising 
the torpedo tube system either locally or remotely 
if the tube does not contain a torpedo. It can also 
be used as a drill to familiarize crew members 
with torpedo tube operation. 

1. Open the tube breech door as described 
in Load and check that the tube is empty. 


WARNING 

Be certain that the tube is empty (no 
torpedo loaded) before firing a water 
slug. If a torpedo were in the tube, it 
would be ejected and would be dangerous 
to any ship or installation in its path. 


2. Flood the tube, as described under Flood. 

3. Position the ejection pump muzzle door 
control valve to OPEN. 
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4. Move the tube interlock handle to the 
horizontal positlon. 

5. Position the tube muzzle door control 
valve to OPEN. 

6. Flre the water alug either remotely or 
locally (locally preferred) by actuating the firing 
key valve. 

7. When the RAM AT BATTERY lamp libita, 
position the tube muzzle door control valye to 
SHUT. 

8. If another water alug ia to be fired 
immediately, reposition the tube muzzle door con¬ 
trol valve to OPEN and refire when the mechanical 
indicator ahowa the muzzle door to be fully open. 

9. If the tube ia to be secured, move the tube 
interlock handle to the vertical position and drain 
and secure tube as deacribed under Drain and 
Secure. 

INBOARD SLUG (CYCLING THE EJECTION 
PUMP). Thia mode of torpedo tube operation 
enablea exercising the torpedo tube system either 
locally or remotely without flooding a torpedo 
loaded in the tube. It duplicates normal ejection 
firing except that impulse flask pressure ia 
reduced and the tube muzzle door (and slide valye) 
remains shut. 

1. Bleed down impulse flask pressure to 200 
to 300 psi, as described under Impulse Flask, 
Bleeding. 


CAUTION: Before firing an inboard alug, 
be certain that the ejection pump water 
cylinder and impulse tank are filledwith 
water and that the impulse flask is not 
charged to a pressure greater than 200 
to 300 psi. Cycling the ejection pump 
with the water cylinder empty will 
damage the equipment. If the flask is 
charged to more than 200 to 300 psi, the 
ejection pump would cycle too rapidly 
for bleedback past the water cylinder 
piston. 

2. Disconnect (break) the firing plunger 
interlock (unlock and remove the padlock and move 
the disconnect lever, connecting the stop cylinder 
valve firing plunger to the rocker arm, to the 
disengage position). 

3. Disconnect the hand firing key/transfer 
switch interlock (unlock and remove padlock and 
rotate the WARNING piate into view). 


WARNING 

Since it is possible to fire an inboard 
slug with a torpedo loaded in the tube, 
keep the tube muzzle door (and slide 
valve) locked shut (tube interlock handle 
in the vertical position). If the tube 
muzzle door (and slide valve) were open 
while attempting to fire an inboard slug, 
the starting Circuit would be complete 
for electrically started torpedoes, or 
(since the stop bolt would be automati- 
cally rotated to the FIRE position) a 
mechanically started torpedo could be 
moved muzzleward in the tube far enough 
for the torpedo starting lever to engage 
the tube tripping latch. In either instance, 
the torpedo would swim out of the tube 
to endanger any ship or installatlon in 
its path. 

4. For local firing, momentarily position the 
hand firing key to FIRE and omit steps 5, 6, and 
7. 

5. For remote (from the attack center) 
firing, remove the torpedo A-cable plug from the 
B-cable breech door connector receptacle. 


CAUTION: Unless the A-cable plug is 
removed from the B-cable connector 
receptacle, firing an inboard slug re¬ 
motely will start the torpedo motor 
and cause a hot run in the tube. 


6. When the STANDBY lamp lights, manually 
actuate the tube Interlock switches (hold them in 
the actuated position until after firing). 

7. Position the firing switch (in the attack 
center) to FIRE. 

8. After firing, manually retum the firing 
plunger of the stop cylinder valve to the unfired 
(at battery) position. 

9. To fire another inboard slug from the 
same tube, build up impulse pressure to from 200 
to 300 psi (as described under Impulse Flask, 
Manual Giarging) and repeat steps 4 and 8 
(for local firing) or steps 5 through 8 (for 
remote firing). 

10. To fire another inboard slug from another 
same-nest tube, build up impulse pressure to from 
200 to 300 psi, break interlocks described in 
steps 2 and 3, and repeat steps 4 and 8 (for local 
firing) or steps 5 through 8 (for remote firing). 
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11. When Inboard slug firing is completed, re - 
connect the interlocks broken in steps 2 and 3 and 
reconnect the A-cable plug and connector 
receptacle if firing has been remote. 


WARNING 

Whenever an interlock is broken, be cer- 
tain it is reconnected and locked in the 
normal operating position immediately 
after completion of the operation for 
which the interlock was broken. 


12. Restore impulse flask pressure to that 
normally prescribed for the tubes in a secured 
condition. 

DRAIN 

Torpedo tubes can be drained by four different 
methods; blowdown (to the WRTtank, using 50-psi 
air on the tube); grayity (with gravity instead of 
50-psi air moving tube water to the WRT tank); 
blowdown to the WRT tank with overflow from WRT 
to the forward trim tank (in the event the WRT 
tank is filled to capacity); and pumping (through 
the WRT) using the trim pump. 


NOTE: The overflow methodisavailable 
only for drainlng the forward-nest tubes. 
Because there is no overflow valve 
serving the after-nest tubes, the trim 
system must be used to move water from 
the after WRT tank. 


BLOWDOWN. The blowdown method of drain - 
ing a torpedo tube is the most rapid. It is also 
the most noisy and consumes a considerable 
quantity of 50-psi air. This method consists of 
applying pressure to the tube to blow tube water 
through the open drain valve to the vented WRT 
tank. 

1. Position the WRT blow and vent control 
valve to VENT. 

2. Position the tube drain control valve to 
OPEN. 

3. Position the tube blow and vent control 
valve to BLOW. 

4. When the tube breech door sight glasses 
indicate a dry tube, position the tube drain con¬ 
trol valve to SHUT. 


5. Position the tube blow and vent control 
valve to VENT. 


NOTE: If the forward WRT tank filis 
completely before the tube (No. 1, 2, 3, 
or 4) is drained dry, excess water can 
either be overflowed to the forward trim 
tank or pumped from the tube (through 
the WRT tank) using the trim pump. If 
the after WRT tank filis completely 
before the tube (No. 5 or 6) is drained 
dry, excess water must be pumped from 
the tube (through the WRT tank) using 
the trim pump. Descriptions of both 
methods follow. 

BLOWDOWN, OVERFLOW TO FORWARD 
TRIM TANK. This method of draining a torpedo 
tube is used when several torpedoes have been 
launched from the forward-nest tubes (Nos. 1, 2, 
3, and 4) and the WRT tank is either full or so 
nearly full that it cannot contain water that must be 
drained from the flooded tube. This method con¬ 
sists of blowing water from the tube, through 
the open drain valve, to the unvented WRT tank, 
through the open WRT overflow valve, and into 
the vented forward trim tank. 


NOTE: This method is applicableonlyto 
the forward tubes. For draining an after - 
nest tube with a full WRT tank, see 
Pumping. 

1. Position the WRT blow and vent control 
valve to NEUT. 

2. Position the tube drain control valve to 
OPEN. 

3. Position the forward trim blow and vent 
control valve to VENT. 

4. Position the WRT overflow control valve 
to OPEN. 

5. Position the tube blow and vent control 
valve to BLOW. 

6. When the tube breech door sight glasses 
indicate a dry tube, position the tube drain control 
valve to SHUT. 

7. Position the tube blow and vent control 
valve to VENT. 

8. Position the WRT overflow control valve 
to SHUT. 
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PUMPING. The trim pump is used to drain an 
after-nest tube through the after WRT tank when 
the WRT tank is filled to the point that it cannot 
contain all water to be drained from the flooded 
tube. The same procedure can be used to drain 
a forward-nest tube under similar conditions; 
however, the WRT overflow method is preferred 
because it ia faster. 

1. Position the tube blow and vent control 
▼alve to VENT. 

2. Position the WRT blow and vent control 
valve to NEUT. 

3. Position the tube drain control valve to 
OPEN. 

4. Open the TRIM SUCTION valve on the 
torpedo room trim manifold. 

5. Open the WRT FLOOD AND DRAIN valve 
on the torpedo room trim manifold. 

6. Instruet the BCP operator to operate the 
trim pump to pump from the WRT tank. 

7. When tube breech door sight glasses 
indicate a dry tube, position the WRT blow and 
vent control valve to VENT. 

8. Position the tube drain valve to SHUT. 

9. When informed by the BCP operator that 
pumping is secured (it may be desirable to pump 
down the WRT tank while it is on the line), shut 
the TRIM SUCTION valve on the torpedo room 
trim manifold. 

10. Shut the WRT FLOOD AND DRAIN valve 
on the torpedo room trim manifold. 

GRAVITY. Draining water from a tube by the 
gravity method conserves the ship Service air 
supply and is the quietest (though slowest) method 
of tube draining. It consists of venting a flooded 
tube and letting gravity move tube water through 
the open drain valve into the vented WRT tank. 


1. Position the WRT blow and vent control 
valve to VENT. 

2. Position the tube blow and vent control 
valve to VENT. 

3. Position the tube drain control valve to 
OPEN. 


4. When the tube breech door sight glasses 
indicate a dry tube, position the tube drain con¬ 
trol valve to SHUT. 

COMPENSATE 

After firing several torpedoes, a marked 
variance from normal ship trim will be noted 
because of the difference in weights between the 
torpedoes fired and water admitted from sea to 
replace the torpedoes. This weight loss (or 
gain) must be compensated for and, because most 
torpedoes have a negative buoyancy (are heavier 
than the volumeof water theydisplace), the follow- 
ing compensating procedure will be compensating 
for weight loss. 

WEIGHT LOSS (FORWARD). Compensating for 
a weight loss in the forward torpedo room con¬ 
sists of flooding the forward WRT tank from sea 
through the torpedo compensating valve and the 
WRT flood-from-sea valve. In case these valves 
become inoperative, the method described under 
Weight Loss (Aft) can be used, but the former is 
the faster and preferred method. 

1. Check that the WRT tank blow and vent 
control valve is positioned to VENT. 

2. Open the WRT flood-from-sea valve. 

3. Position the compensating control valve to 
OPEN. 

4. Check the flowmeter and, when desired 
weight of water has flooded WRT, position com¬ 
pensating control valve to SHUT. 

5. Shut the WRT flood-from-sea valve. 

WEIGHT LOSS (AFT). Because there is no 
special compensating system (compensating valve 
and WRT flood-from-sea valve) serving the 
after torpedo tubes, a weight loss aft must be 
compensated for by flooding the WRT tank through 
the trim system. 

1. Check that the WRT blow and vent control 
valve is positioned to VENT. 

2. Open the TRIM DISCHARGE valve on the 
torpedo room trim manifold. 

3. Open the WRT FLOOD AND DRAIN valve 
on the torpedo room trim manifold. 

4. Instruet the BCP operator to flood WRT 
from sea. 
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5. When notified by the BCP operator that 
flooding has been secured, shut the TRIM DIS- 
CHARGE and the WRT FLOOD AND DRAIN valves 
on the torpedo room trim manifold. 

WEIGHT GAIN (FORWARD OR AFT). Com- 
pensating for a weight gain (resulting from firing 
a number of positive-buoyancy torpedoes) either 
forward or aft can only be accomplished through 
the trim system f by pumping an equivalent weight 
of water from the WRT tank to sea. 

1. Check that the WRT blow and vent control 
valve is positioned to VENT. 

2. Open the TRIM SUCTION valve on the 
torpedo room trim manifold. 

3. Open the WRT FLOOD AND DRAIN valve 
on the torpedo room trim manifold. 

4. Instruet the BCP operator to operate the 
trim pump to pump from the WRT tank the re- 
quired weight of water required for compensation. 

5. When notified that pumping has been 
secured, shut the TRIM SUCTION and WRT FLOOD 
AND DRAIN valves on the torpedo room trim 
manifold. 

SECURE 

After a torpedo has been fired from a tube 
and the tube is drained, and if continued operation 
is not intended, the tube is secured. That is, the 
tube is placed in a condition which will require 
certain actions to retum it to the ready state. 
Certain elementa of a tube in secured condition 
are not specific, depending on promulgations of 
the ship ordnance officer. Other elementa are 
more specific and can normally be expected to 
exist. 

1. Place a protector plug securely in the B- 
cable connector receptacle (if another torpedo 
is not to be loaded into the tube). 

2. Inspect the tube interibr to make certain 
there is no foreign matter lodged in it. 

3. Shut the breech door and secure it with 
the locking ring, as descrlbed under Load. 

4. Position the ejection pump muzzle door 
control valve to SHUT. 

5. Check that the tube blow and vent control 
valve is positioned to VENT. 


6. Check that the tube interlock handle is in 
the vertical position. 

7. In the forward torpedo room, check that 
the WRT flood-from-sea valve is positioned to 
SHUT. 

UNLOAD 

If a loaded torpedo tube has been readied for 
firing (tube flooded, muzzle door opened, and so 
forth), but the firing is cancelled, the tube can 
be unloaded. 


1. Position the tube muzzle door control valve 
to SHUT. 

2. Move the tube interlock handle to the 
vertical position. 

3. Drain the tube as descrlbed under Drain. 


WARNING 

Do not open the breech door of a torpedo 
tube until ali pressure has been vented. 
A blown open breech door can injure 
personnel and damage equipment. 


4. When the tube is drained, latch open the 
breech door as descrlbed under Load. 

5. Align athwartship tracks and cradle to 
receive the torpedo to be unloaded. 

6. Replace the torpedo propeller lock. 

7. Remove the A-cable plug from the B -cable 
connector receptacle and replace with a protector 
plug. 

8. Rig the withdrawing sling around the 
torpedo afterbody, Just muzzlewardof the vertical 
and horizontal vanes, with one eye of the sling 
reeved through the other (running) eye. 

9. Secure the hooked end of the withdrawing 
line to the free eye of the withdrawing sling. 

10. Reeve the bitter end of the withdrawing 
line through a snatch block secured to the with¬ 
drawing eye aligned with the tube. 

11. Manually rotate the stop bolt from the 
LOCKED to the LOAD position. 
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12. Take a strain on the withdrawing line in 
the directlon toward the tube breechend and heave 
the torpedo out of the tube and onto dollies on 
the athwartship tracks. 

13. When the torpedo ia in position on the 
dollies, lash it down, remove the withdrawing 
sling, move the torpedo to the stowed position, 
and lock die dollies to the tracks. 

14. Shut the tube breech door and secure it 
with die locking ring, as described under Load. 

MAIN AND VITAL HYDRAULIC SYSTEMS FAILURE 

Normally, the hydraulically operated com- 
ponents of the torpedo tube installations are 
powered by die ship main (forward neat) and vital 
(after nest) hydraulic systems. In the event of 
a casualty to either system, the components can 
be powered by a hand pump, figura 2-35, for 
emergency operation. 

1. Shut the globe-type stop valves on the 
hydraulic supply and retura headers serving the 
torpedo tube nest. 

2. Open die globe-type stop valve between the 
hydraulic retura header and the hand pump supply 
tank. 

3. Open the globe-type stop valve between the 
hand pump supply tank and the suction side of the 
hand pump. 

4. Position the appropriate control valve for 
the function desired (muzzle door control valve to 
SHUT, or die like). 

5. Exercise the hand pump operating lever 
until the component controlled by the valve opera¬ 
ted in step 4 is in the desired position. 

6. Position the control valve operated in step 
4 to NEUT. 

7. To operate additional components, repeat 
steps 4, 5, and 6 checking the level of hydraulic 
fluid in the hand pump supply tank after each 
operation. 

8. Before restoring the system to normal 
operation (to main or vital hydraulic Service), 
restore ali valves operated in steps 1, 2, and 3 
to the normal positions. 

IMPULSE FLASK 

Normally, the impulse air flask serving the 
ejection system of each torpedo tube nest is 
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charged automatically through the associated re- 
ducing station. However, in the event that a re- 
ducing station becomes inoperati ve, a bypass valve 
can be opened to charge the flask manually. 
A third operation involving the impulse flask 
has to do with bleeding the flask of pressure -- 
before firing a swimout torpedo or an inboard 
slug, for maintenance, or because of over- 
pressurization. 

AUTOMATIC CHARGING. Automatic charging 
is the normal manner of maintaining the impulse 
air flask at prescribed pressure. Starting with a 
vented (drained) flask, the flask can be aligned 
for automatic charging by the followingprocedure. 

1. Shut the impulse flask drain valve. 

2. Open the reducing station upstreamisola- 
tion valve. 

3. Crack, then fully open the reducing station 
downstream isolation valve. 

MANUAL CHARGING. In the event that the 
reducing station malfunctions, the flask can be 
charged manually by means of a reducing station 
bypass valve. 

1. Shut the reducing station downstream 
isolation valve. 

2. Shut the reducing station upstream isola¬ 
tion valve. 

3. Crack the reducing station hammer-type 
bypass valve, watching the downstream pressure 
gage. 

4. When the downstream pressure gage indi- 
cates the desired impulse pressure, shut the by¬ 
pass valve. 

BLEEDING. If air flask pressure must be 
reduced for any reason — firing a swimout torpedo 
or inboard slug, overcharge because of a defective 
reducing valve, or the like — the following 
procedure is recommended. 

1. Shut both reducing station isolation valves. 

2. Crack the Impulse flask drain (vent) valve. 

3. Watch the flask pressure gage and shut 
the drain valve when pressure bleeds down to 
the desired point. 


NOTE: When bleeding down the flask to 
zero psig, as before firing a swimout 
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torpedo, it may be desirable to leave 
the flask drain valve open after bleed- 
down to be sure air leaking through 
either the isolated reducing station or 
the reducer bypass valve does not 
accumulate in the air flask. 


STATION BILL 

The following station bili — Battle Stations, 
Torpedo — is based on observation of torpedo 
tube operation, and suggests duties for ship 
personnel stationed in the torpedo room during 
Battle Stations, Torpedo. In practice, this bili 
should be modified to suit the needs and conditione 
of the ship according to Standard shipboard 
procedures. 

FORWARD TORPEDO ROOM. The station bili 
for the forward torpedo room outlines the duties 
of a tube captain, drain valve operator, interlock 
operator, relay transmitter operator, reload 
captain, and a five-man reload crew. 

Tube Captain. The tube captain is stationed a 
few feet abaft the breech ends of the tubes on the 
ship centerline. His duties include: 

1. Overall supervision of personnel operating 
the tubes (including the reload crew). 

2. Being prepared to render assistance toor 
assume the duties of any tube station, as required. 

3. Observing and relaying Information be- 
tween the relay transmitter and the tube stations. 

4. Operating the hydraulic hoist control 
valve. 

5. Observing various pressure and capacity 
gages Involved in tube operation. 


NOTE: Dependlng on operating condi - 
tions, the tube captain T s duties may 
overlap with those of the drain valve 
operator. In such a case, the tube 
captain would most probably assume 
duties Nos. 4, 5, 7 through 9, and 14 
of the drain valve operator. 


Drain Valve Operator. The drain valve opera - 
tor has a roving station, abaft the breech ends of 
tubes Nos. 1, 2, 3, and 4, but forward of the tube 
captain. His duties include: 


1. Operating the tube blow and vent control 
valves. 

2. Operating the tube drain control valves. 

3. Operating the tube egjlializing valves. 

4. Operating the impulse tank equalizing 
valve. 

5. Operating the compensating control valve. 

6. Operating the stop bolts (silent swimout 
firing). 

7. Operating the forward trim and WRT tanks 
blow and vent control valves. 

8. Operating the W RT overflow control valve. 

9. Operating the ejection pump muzzle door 
control valve. 

10. Operating Switchboxes Mk 5 (silentswim¬ 
out firing). 

11. Operating the firing plunger (stop cylinder 
valve) to the unfired (at battery) position (swim¬ 
out or inboard slug firing). 

12. Breaking the firing plunger interlock (in¬ 
board slug firing). 

13. Operating the tripping latch mechanism 
and disconnect (shrouded torpedo firing). 

14. Operating the WRT flood-from-sea valve. 

Interlock Operator. The interlock operator is 
stationed In the space between the port (Nos. 2 
and 4) and starboard (Nos. 1 and 3) torpedo tubes. 
His duties include: 


1. Operating the tube interlock handle. 

2. Operating the hand firing key (local firing). 

3. Breaking the hand firing key/transfer 
switch interlock (inboard slug firing). 

4. Operating the transfer switch (silent 
swimout firing). 

5. Operating the tube muzzle door control 
valve. 

6. Operating the impulse tank vent valve. 
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7. Operating the tube interlock switches 
(inboard slug firing, remote). 

Relay Transmltter Operator, The relay trans - 
mitter operator, normally a flre controlman, is 
stationed outboard of and abaft the breech ends 
of tubes Nos. 1 and 3 f facing (aft) the relay 
transmltter. He can yolce communicate with the 
ship battle and control stations by means of a 
headset and chest-mounted, sound-powered 
microphone (IC Circuit JA). His duties include: 

1. Operation of relay transmltter Mk 15 
Mod 4 (a component of the fire control system), 
including: 

a. Operation of the torpedo supply 
switches. 

b. Operation of the torpedo ready 
switches. 

c. Observation of the TORPEDO READY 
indicator lights. 

d. Observation of the torpedo MATCH 
indicator light. 

e. Observation of the NEXT TUBE TO 
PIRE indicator lights. 

f. Observation of the torpedo character - 
istics dials on the lower section of the panel to 
assure that automatic functioning of the system 
is satisfactory. 

g. Observation of the magic eyes. 

h. Operation of the torpedo settings 
MATCHED key. 

i. Observation of the MAIN POWER and 
EMERGENCY POWER indicator lights. 

2. Relaying to the tube captain Information 
which pertains to the operation of the torpedo 
tubes. 

3. Operation of the EMERGENCY POWER 
switch (supplylng the transmltter from the star- 
board torpedo room lighting system). 

Reload Crew. Normally, the reload crew will 
consist of five non-rated men, directed by a re¬ 
load captain (may or may not be a torpedoman), 
stationed at the after end of the torpedo room. 
The reload crew, as directed, performs the 
following duties. 


1. Rigging the athwartship tracks. 

2. Aligning the to-be-loaded torpedo with the 
appropriate tube. 

3. Operating various locking devicesassoci- 
ated with torpedo loading. 

4. Assisting with operation of the hydraulic 
loading hoist (tube captain may delegate respon- 
sibility of operating hoist control valve). 

5. Rigging the loading and unloading gear 
(line, pole, sling, block, or such). 

AFTER TORPEDO ROOM. The station bili for 
the after torpedo room outlines the duties of the 
tube captain, interlock operator, relay transmltter 
operator, reload captain, and a five-man reload 
crew. Because the after room has half as many 
torpedo tubes as the forward room has and be¬ 
cause ali forward-room componente are not 
duplicated for the stem installation, the numberof 
personnel aft is less than the number forward 
(no drain valve operator aft) and the duties are 
not identical to those required forward. 

Tube Captain. The tube captain in the after 
torpedo room has more specific duties because 
his crew is one man short (no drain valve 
operator). His station is forward of the breech 
ends of tubes Nos. 5 and 6 and his duties include: 

1. Overall supervision of personnel operating 
the tubes (including the reload crew). 

2. Observing and relaying Information be- 
tween the relay transmltter and the tube stations. 

3. Observing various pressure and capacity 
gages involved in tube operation. 

4. Operating the tube blow and vent control 
valves. 

5. Operating the tube drain control valves. 

6. Operating the tube and impulse tankequal- 
izing valves. 

7. Operating the stop bolts (silent swimout 
firing). 

8. Operating Switchboxes Mk 5 (silent swim¬ 
out firing). 

9. Operating the after trim and WRT tanks 
blow and vent control valves. 
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10. Operating the ejection pump muzzle door 
control valve. 


11. Breaking the firing plunger (stop cyllnder 
valve) interlock (inboard slug firing). 


12. Returnlng the firing plunger (stop cylinder 
valve) to the unfired (at battery) position (swim- 
out or inboard slug firing). 


13. Operating the tripping latch operating 
handle and interlock disconnect (shrouded torpedo 
firing). 


Interlock Operator. The interlock operator is 
stationed in the space between tubes Nos. 5 and 
6. His duties are identical to those of the inter¬ 
lock operator in the forward torpedo room. 


Relay Transmitter Operator. The relay trans- 
mitter operator in the after torpedo room, nor- 
mally a fire controlman, is stationed to star- 
board of the ship centerline, forward of the 
breech end of tube No. 5, facing (outboard) the 
relay transmitter. He can voice communicate 
with the ship battle and control stations by means 
of a head and chest-mounted, sound-powered 
microphone (IC Circuit JA). His duties are 
identical to those of the operator in the forward 
torpedo room, except that they ha ve to do with 
Relay Transmitter Mk 22 Mod 4. 

Reload Crew. Normally the reload crew con- 
sists of five non-rated men, directed by a reload 
captain (may or may not be a torpedoman), 
stationed at the forward end of the after torpedo 
room. Duties of the reload crew are similar to 
those of the crew in the forward torpedo room 
with one exception — they operate chainfalls 
(not a hydraulic hoist) to raise or lower torpedoes 
into position. 
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Table 4-1. Operating Positioni, Torpedo Tube Controls (Sh—t 1) 


Component 

Normal 

Ejection 

(Local) 

Normal 

Ejection 

(Remote) 

Swimout 

(Local) 

Impulse flask (psi) 

1500 to 2000 

1500 to 2000 

Zero 

Tripping latch 

Connect 

Connect 

Connect 

interlock 




Tripping 

NORMAL 

NORMAL 

NORMAL 

latch 

OPERATING 

OPERATING 

OPER- | 

mech 

POSITION 

POSITION 

ATING 

POSI¬ 

TION 

Tube interlock handle 

Horiz 

Horiz 

Horiz 

Ejection pump muzzle 

Open 

Open 

Open 

door 




Tube muzzle door 

Open 

Open 

Open 

Stop bolt operation 

Auto 

Auto 

Auto 

Firing plunger 

Connect 

Connect 

Connect 

interlock 




Hand firing key/ 

Connect 

Connect 

Connect 

transfer switch 
interlock 




Transfer switch 

EMER POWER 
(Auto) 

NORM POWER 

EMER 

POWER 

(Auto) 

Hand firing key 

FIRE 

— 

FIRE 

Remote firing switch 

— 

FIRE 

— 

Switchbox Mk 5 

OFF (or FIRE) 

OFF (or FIRE) 

OFF (or 

operator 

(Auto) 

(Auto) 

FIRE) 

(Auto) 

Firing plunger (stop 

Return to battery 

Return to battery 

Return to 

cylinder valve) 

(Auto) 

(Auto) 

battery 

(Manual) 

Interlock 

Actuated 

Actuated 

Actuated 

switch 

(Auto) 

(Auto) 

(Auto) 
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Table 4-1. Operatkig Positioni, Torpedo Tube Controls fSfcee# 2) 


Swimout 

(Remote) 

Silent 

Swimoot 

(Local) 

Shrooded 
Torpedo 
or Mine 

Water 

Slug 

Inbo&rd 

Slug 

(Local) 

Inboard 

Slug 

(Remote) 

Zero 

— 

e 

1500 to 2000 

200 to 300 

200 to 300 

Ccmnect 

Connect 

Break 

Connect 

Connect 

Connect 

NORMAL 

OPER¬ 

ATING 

POSI- 

TION 

NORMAL 

OPER¬ 

ATING 

POSI- 

TION 

RIGGED 

FOR 

DEPTH 

GHARGE 

NORMAL 

OPER¬ 

ATING 

POSITION 

NORMAL 

OPER¬ 

ATING 

POSITION 

NORMAL 

OPER¬ 

ATING 

POSI¬ 

TION 

Horiz 

Horiz 

Horiz 

Horiz 

Vertical 

Vertical 

Open 

Shut 

e 

Open 

Open 

Open 

Open 

Open 

Open 

Open 

Shut 

Shut 

Auto 

Manual 

e 

Auto 

Auto 

Auto 

Connect 

Connect 

Connect 

Connect 

Break 

Break 

Connect 

Connect 

Connect 

Connect 

Break 

Break 

NORM 

POWER 

EMER 

POWER 

(Manual) 

e 

EMER 

POWER 

(Auto) 

EMER 

POWER 

(Auto) 

NORM 

POWER 

— 

— 

e 

FIRE (Local) 

FIRE 

— 

FIRE 

— 

e 

FIRE (Remote) 

— 

FIRE 

OFF (or 
FIRE) 
(Auto) 

OFF (or 
FIRE) 
(Manual) 

e 

OFF (or 

FIRE) 

(Auto) 

OFF (or 
FIRE) 
(Auto) 

OFF (or 

FIRE) 

(Auto) 

Retura to 
battery 
(manual) 


e 

Retura to 
battery 
(auto) 

Retura to 
battery 
(manual) 

Retura to 
battery 
(manual) 

Actuated 

(auto) 

Actuated 

(auto) 

Actuatfed 

(auto) 

Actuated 

(auto) 

Not 

actuated 

Actuated 

(manual) 


*Position to conform to operating mode 
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MAINTENANCE 


The value of a torpedo tube can be measured 
only by the performance of torpedoes or mines 
launched by it. Even the deadliest and most 
versatile torpedo or mine would be of little 
value to a submarine without a dependable launch- 
ing mechanism. Maintenance is the key to peak 
performance and, therefore, to peak dependability. 

This chapter outlines recommended pro- 
cedures for: 

1. Preventive maintenance — to forestall 
or forewam of impending trouble, and including 
regular and systematic lubrication, routine testa 
and inspections, pre-firing and post-firing check- 
offs, maintenance of records, and advance 
planning. 

2. Corrective maintenance — to correct 
existing or probable system or component mal- 
functions, and including correction and mainten¬ 
ance of records and spare parts, followup action, 
and advance planning for shipyard and tender 
availabilities. 

OPERATIONAL TESTS 

A torpedo tube and associated mechanisms, 
systems, and componente can be tested by firing 
a dummy torpedo or a water slug. Firing an 
inboard slug tests the action of the firing sys¬ 
tem. 

DUMMY TORPEDO FIRING. Procedures for 
firing a dummy torpedo are similar to those for 
firing live torpedoes. (See chapter 4.) 

CAUTION: When firing a dummy 
torpedo, ensure that a protector plug 
is secured to the B-cable connector 
receptacle before the tube is flooded. 

A special blanking plug can be substituted 
for the B-cable connector receptacle. 

A torpedo test set is used to make pressure 
and velocity records. (See the ordnance publi- 
cation applicable to the live counterpart of the 
dummy torpedo being used.) 


WATER SLUG TEST FIRING. See chapter 4, 
Firing, Water Slug, for detailed procedures. 

INBOARD SLUG TEST FIRING. See chapter 4, 
Firing, Inboard Slug (Cycling EJection Pump), for 
detailed procedures. 

INSPECTION. Inspect and exercise working 
parts regularly to detect and remedy possible 
causes of failure. 

MECHANICAL TESTS 

Mechanical tests ensure alignment of the 
torpedo tube barrel and tube componente to per- 
mit torpedo ejection at required velocities and 
normally prescribed impulse pressures. 

BORESIGHTING. Torpedo tubes are bore- 
sighted to ensure that: 

1. The tube bore centerlines of tubes Nos. 1 
and 3 and Nos. 2 and 4 lie in a pair of vertical 
planes that are parallel with the ship centerline 
and the bore centerlines of tubes Nos. 5 and 6 
lie in a horizontal plane that is also parallel 
with the ship centerline. 

2. The periscope line of sight (bearing zero 
degrees relative) is parallel to and as nearly 
as practicable coincidental with a vertical plane 
through the mean axis of the bow and stem torpedo 
tubes, with the axis of any single tube not 
deviating from parallelism with the plane by more 
than five minutes of arc. 

The torpedo tubes are boresighted during 
con8truction in dry dock according to detail 
specificatione for building submarines. A sub- 
sequent boresighting is usually made only after 
the submarine has been subjected to extensive 
depth charging or Involved in a collision, when 
bench marks have been destroyed or when the 
periscope has been damaged or misaligned. 

BORE GAGING. Collision or extensive depth 
charging can affect intemal tube componente as 
well as tube bore diameter and straightness to 
the extern that a torpedo cannot be ejected from 
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the tube. To bore gage a tube, a straight, cylindri - 
cal gage is passed through the tube with the barrel 
rollers in place. The Standard bore gage is 21.08 
inches in diameter and is longerthan the cylindri - 
cal portion of torpedoes in current use. 

TRIPPING LATCH GAGING. The distance the 
tripping latch projecta into the torpedo tube 
barrel is set and checked with a special tripping 
latch gage v figure 6-10, during tube installation 
and after maintenance involving the tripping latch 
or associated mechanisme. 

PREVENTIVE MAINTENANCE 

Preventive maintenance concems procedures 
that will ensure a longer period of torpedo tube 
operation without malfunction. Maintenance should 
not be considered as comprising procedures to 
the undertaken oniy when equipment fails to 
operate normally. It should also include pro¬ 
cedures for extending the useful life of the equip¬ 
ment and keeping at a minimum instancesof equip¬ 
ment breakdown or malfunction. 

BASIC PROCEDURES. Inspect and exercise 
working parts of the torpedo tube and associated 
systema at every opportunitytodetectandremedy 
possible causes of failure. Examine the stop 
mechanism and interlocks for deformation. Check 
that they operate properly. 


NOTE: Give special attention to 
lubrication and maintenance of the ram 
control timing valve operating 
mechanism. 


ADJUSTMENTS. Normally, torpedo tube com¬ 
ponente will not require periodic adjustments 
Final adjustments are made during installation. 
However, if a component is removed and dis- 
assembled, see the applicable drawing listed 
in table 6-5 and check that all specified clearances 
are maintained. 

STUFFING BOXES. Tighten stuffing boxes only 
enough to prevent leakage. Operationally, it is 
better to permit a slight leak to continue until 
the box can be repacked than to take up on the 
stuffing box so that it binds a working part. 

PRESSURE GAGES. Pressure gages are 
sensitive. Shock or excessive pressure or vibra- 
tion can put them out of adjustment. Recalibrate 
them whenever their accuracy is doubted, follow- 
ing strenuous usage and during each overhauL 


When practicable, recalibrate them after each 
war patroL During drills and exercises as well 
as under normal operating conditions, check a 
gage by comparing the reading with that of a 
similar gage on the same line. 

SPRINGS. Springs are subject todeterioration 
in Service. A small decrease in wire diameter, 
even if only at one point, considerably reduces 
load-carrying ability. Steel springs can corrode 
whether or not they have been plated or other- 
wise protected. Springs made of non-ferrous 
materials tend to take a permanent set when 
subjected to a continuous load. 

To determine whether or not the load and 
deflection requirements shown onthedetaildraw- 
ings are met, calibrate springs during each over- 
haul. Replace springs that are corroded or that 
appear to be incapable of fulfilling their intended 
functions. Retain replaced springs for future 
calibration and, if serviceable, use them as 
spares. 

GASKETS. Gaskets, including those for the 
breech and muzzle doors, that contain rubberare 
subject to deterioration, especially under extreme 
temperature change and exposure to oil. Replace 
gaskets when they appear permanentlymisshapen, 
checked, hardened, or sticky. 

Muzzle door gaskets cannot be examined when 
the ship is waterbome without using shallow-water 
diving gear. Since muzzle doors are below the 
ship water line, inspect these gaskets when the 
shlp is in dry dock. 

BREECH DOOR LOCKING RING. Normally, 
the breech door locking ring turas freely on its 
threads in the breech door flange. Keep the 
threads clean and well lubricated. Avoid using 
abrasives; if they must be used, remove all 
abrasive particles from operating parts. The 
threads are triple-interrupted and will fit to- 
gether in three different positione. Therefore, 
the locking ring and flange must be marked 
at the point where they disengage during dis- 
assembly, permitting reassembly in the original 
position. 

FIRING VALVE, HYDRAULIC FILLING. An 
oil-sight feed cup in each torpedo room maintains 
a constant head of hydraulic fluid for the dashpot 
of the firing valve, figure 2-27. In the forward 
torpedo room, the feed cup is located to star- 
board of the ship centerline, on the torpedo room 
forward bulkhead, on a line with the top of tube 
No. 3. In the after torpedo room, the feed cup 
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ia located to port of the ship centerline, on the 
torpedo room after bulkhead, near the top of 
tube No. 6. These feed cupa muat be checked 
periodically to ensure an adequate supply of 
hydraulic fluid. 

The following procedure is recommended for 
initial filling of each firing valve dashpot. 

1. Remove one or both plugs E on top of the 
firing valve cover. 

2. Fili the dashpot through the oil-sight feed 
cup' until fluid flows from the port (or ports) 
normally covered by plug E. Use Houghto-Safe 
No. 271 Non-Flammable Hydraulic Fluid, Navy 
Standard Stock No. GF-51-C-1325-30, or equiv- 
alent. 

3. Replace plug (or plugs) E. 

4. Continue filling through the feed cup until 
the cup is three-quarters full. 

If it is necessary to drain the firing valve 
dashpot, remove one or both vent plugs E and 
break the connection between the line from the 
feed cup and the firing valve (at the valve). 
After ali hydraulic fluid has drained from the 
dashpot, remake the connection between the feed 
cup and the firing valve, and carry out steps 2 
through 4 to refill the dashpot. 

It is not necessary to follow the entire initial 
filling procedure to bring the oil level up to the 
three-quarter mark if the oil level is visible 
in the feed cup. In this case, merely fili the 
feed cup until the three-quarter mark isattained, 
without carrying out steps 1 through 3 of initial 
filling. 

FIRING MECHANISM. Periodically, the oper¬ 
ator should check that actuating the hand firing 
key operates the firing key valve and transfer 
switch normally. When the hand firing key is 
moved to the FIRE position, the transfer switch 
should be positioned toEMER. POWER simultane- 
ously with or slightly before the firing key valve 
is opened. Adjustment is made by means of an 
adjusting screw (equipped with a lock nut) located 
on the shaft that extends toward the vertical 
centerline of the tube, figure 2-25, andaccessible 
from the inboard side of the tube. 


NOTE: Rotating the adjusting screw 
clockwise will advance the operation of 
the firing key valve. Rotating it counter- 
clockwise will delay the operation. 


DRAIN SYSTEM. Inspect the drain valve 
rubber gaskets during each overhaul and replace 
those wora or damaged. Maintain drain and vent 
valve stuffing boxes in proper adjustment and 
renew unserviceable packing. Use only packing 
specified on the applicable Bureau of Naval 
Weapons (Ordnance) drawings or In Bureau of 
Ships Instructions. Keep ali drain grids and 
lines free of obstruction. 

HYDROMOTORS. Each hydromotor is a small, 
rugged unit. The vaned shaft is the only moving 
part. Since the hydromotor is self-contained and 
has no external working parts, it requires no 
maintenance or adjustment once it has been 
installed properly. An index mark on the shaft 
indicates the position of the vane. The mark is 
used to align the hydromotor and the associated 
valve linkage during Installation. 

ELECTRICAL CIRCUITS. Keep all electrical 
circuits clean, dry, and free of oil and grease. 
Apply light mineral oil (MIL-L-15016, MS 2110) 
very sparingly to all moving metal parts, except 
electrical contacts. 

Electrical contacts may become pitted after 
prolonged use. If contacts are pitted, replace 
them. If they are permanent contacts (cannot be 
replaced), do not clean or tamper with them as 
long as they continue to function satisfactorily 
and show normal low resistance in an ohmmeter 
test. When cleaning is necessary, file them (except 
silver-coated contacts) using a fine-tooth file of 
uniform thickness until pitting is removed. Use 
a straight file motion, parallel with the contact 
surface. Carefully collect all metal filings. Al- 
ways file over a paper shield. After flling, smooth 
the contact surface with crocus cloth. Never use 
fling paper, sandpaper, or emery cloth. Brush 
down the work area with a clean, dry paintbrush 
when finished. If permanent contacts do not 
operate satisfactorily and cleaning does not im- 
prove their performance, replace the entire 
switch. 

Manually operate all electrical interlock 
switches at least once a week. To do this, 
disconnect the switch from the operating mech- 
anical interlock, by using the clutch provided 
for the purpose. Operate the switch handle and 
observe the indicator panels which indicate pro¬ 
per switch function by a show of lights. Remove 
the interlock switch side covers periodically 
and clean and dry the interiora. Tighten or file, 
as required, loose or badly oxidized contacts, 
if possible. Replace the entire switch when any 
part wears out. No spare switch parts are 
fumished. 
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WARNING 

Whenever disconnecting a mechanical 
interlock to enable a functional check 
of electrical interlock awitches, be cer- 
tain to reconnect it immediately follow- 
ing completion of the inspection. 


CONTROL CABLES. Just prior to torpedo 
firing exercises, inspect cable equipment located 
within the torpedo tubes for any of the follow- 
ing indicatione of damage. 

1. Bent contact pins. 

2. Cracked, bumed, or otherwise defective 
inserta. 

3. Missing or out-of-position orientation lugs 
or pins. 

4. Damaged O-ring seals. 

5. Corroded mating surfaces of connector 
pluga or receptacles. 

6. Salt crystal deposita, exceasive grease, 
or other foreign matter that cannot be removed 
by cleaning. 

If parts are damaged, replace the entire 
assembly. If grease or other foreign matter ia 
present, the connectors ahould be wiped clean, 
brushed with a stiff-bristle brush, and blown 
out with dry air. 


CAUTION: Do not use cleaning fluids 
or detergents on cables or connectors. 


After cleaning, apply a very thin coating of 
grease (MIL-G-7711A) to the extemal mating 
surface of the A-cable plugs and the O-ring 
seals. Be sure there is no grease on the con¬ 
tact pins or on the face of the connector inserta. 


CAUTION: Foreign matter lodged be- 
tween contacts or between outer contacta 
and cable or connector houaings can 
ground the torpedo control signal and 
even cause permanent damage. 


Add inspection, cleaning, and lubrication to 
the checkoff list for shipboard maintenance and 
routine upkeep on a weekly basis. The checkoff 


should include all torpedo control cables, torpedo 
tube breech door receptacles, and receptacles on 
both stowed and loaded torpedoes. 

See NAVWEPS Instruction 8510.75 and 
BUWEPS Instruction 8510.2 for additional infor- 
mation. 


LUBRICATION 

Lubrication, though actually a part of pre- 
ventive maintenance, is described separately 
because of its importance to the efficient oper- 
ating life of the torpedo tube system. Lubrication 
is important because many system components 
have direct contact with sea water. These com¬ 
ponents must be lubricated remotely by means of 
an elaborate lubrication system. 

Torpedo tube components and linkages are 
lubricated with bearing grease (MIL-G-16908), 
and lubricating oil (MIL-L-15016, MS 3050). If 
the bearing grease is not available, substitute 
grease (FED. SPEC. VV-G-632, Type B, Grade 
II). 

NAVWEPS OD 3000, Lubrication of Ordnance 
Equipment, Third Revision, provides additional 
Information on lubricants, fluids, cleaning and 
preserving materiale, cold weather lubrication, 
application and removal of preservatives, pre- 
cautlons to be observed during lubrication, and 
Standard Navy Stock Numbers for procuring 
lubricants. Wherever practicable, equipment 
should be exercised while being lubricated. 

Copies of lubrication charts for checkoff pur- 
poses may be obtained from the Central Technical 
Documents Office, Louisville, Kentucky. 

Points outside the pressure hull that are not 
accessible for lubrication are greased remotely 
from within the ship by an outboard greasing 
system, figures 5-1 and 5-2, and table 5-1. 

Points requiring lubrication within the pres¬ 
sure hull are provided with grease fittings or 
are oiled according to Lubrication Schedule, 
table 5-2. 


NOTE: The lubrication schedule outlined 
in table 5-2 applies to all torpedo tubes 
in this installation. Single letters and 
numerals used to identify grease points 
are actually preceded by a numeral (1 
through 6) designating the torpedo tube 
served. 


5-4 


Digitized by uooQle 




F 0 R W A R 




PLAN VIEW 
(TUBES NOS. 1 AND 2 SHOWN; 
NOS. 3 AND 4 SIMILAR) 


NOTE 
GREASE LINES 
IDENTIFIED ON 
TABLE 5-1 


Figure 5-1. 

Torpedo Tube Lubrkation Arrangement—Bow 
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NOTE 

GREASE UNES IDENTIFIED 
ON TABLE 5-1 


Figure 5-2. 

Torpedo Tube Lubricatbn Arrangement—Stern 
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Tabk 5-1. Lubrication Chort 


Mech&nism-Gresse Point 

i- 

Grease line No. 

Fitting Elbow Typo 

Forward and After Nesta 

Muzzle Door — Upper Hinge Bearing 

IA, 2A, 3A, 4A, 5B, 6B 

90-degree 

Muzzle Door — Lower Hinge Bearing 

1B, 2B, 3B, 4B, 5C, 6C 

90-degree 

Muzzle Door — After Steady Bearing 

1C, 2C, 3C, 4C, 5D, 6D 

90-degree 

Muzzle Door — Middle Steady Bearing 

ID, 2D, 3D, 4D, 5E, 6E 

90-degree 

Muzzle Door — Forward Steady Bearing 

1E, 2E, 3E, 4E, 5F, 6F 

90-degree 

Stop Mechanism Housing — After 
Bearing 

1G, 2G, 3G, 4G, 5H, 6H 

45-degree 

Stop Mechanism Housing — Forward 
Bearing 

1H, 2H, 3H, 4H, 5J, 6J 

90-degree 

Stop Mechanism — After Steady Bearing 

1J, 2J, 3J, 4J, 5K, 6K 

90-degree 

Stop Mechanism —• Forward Steady 
Bearing 

1K, 2K, 3K, 4K, 5L, 6L 

90-degree 

Sllde Valve — Outboard Rod Steady 
Bearing 

1L, 2L, 3L, 4L, 5M, 6M 

45-degree 

Sllde Valve — Inboard Rod Steady 
Bearing 

1M, 2M, 3M, 4M, 5N, 6N 

45-degree 

Slide Valve — Upper Pinion Shaft 
Outboard Bearing 

IN, 2N, 3N, 4N, 5P, 6P 

90-degree 

Slide Valve — Upper Pinion Shaft 

Inboard Bearing 

1P, 2P, 3P, 4P, 5Q, 6Q 

90-degree 

Slide Valve — Inboard Pinion Shaft 

Upper Bearing 

1Q. 2Q, 3Q„ 4Q, 5R, 6R 

90-degree 

Slide Valve — Inboard Pinion Shaft 

Lower Bearing 

1R, 2R, 3R, 4R, 5S, 6S 

90-degree 

Tripping Latch Housing — After 

Bearing 

1-4, 2-4, 3-4, 4-4, 5DD, 6DD 

90-degree 

Tripping Latch Housing — Forward 
Bearing 

Tripping Latch Shaft — Steady Bearing 

1-5, 2-5, 3-5, 4-5, 5CC, 6CC 

1-6, 2-6, 3-6, 4-6, 5EE, 6EE 

90-degree 

45-degree 

Ejection Pump Muzzle Door — Upper 
Hinge Bearing 

IU, 5V 

90-degree 

Ejection Pump Muzzle Door — Lower 
Hinge Bearing 

IV, 6V 

90-degree 
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Table 5-1. Lubrlcation Chart—Continued 


Mechani8m-Grease Point 

Grease Line No. 

Fitting Elbow Type 

Forward and After Nesta-Continued 

Ejection Pump Muzzle Door — After 
Steady Bearing 

3U, 5W 

90-degree 

Ejection Pump Muzzle Door — Forward 
Steady Bearing 

3W, 6W 

90-degree 


Forward Neat 


Muzzle Door — Stuffing Box 

Bhd Fr 11 

1F, 2F,3F,4F 

45-degree 

Muzzle Door — Stuffing Box 

Bhd Fr 17 

1-1, 2-1, 3-1, 4-1 

45-degree 

Muzzle Door — Stuffing Box 

Bhd Fr 18 

1-2, 2-2, 3-2, 4-2 

45-degree 

Stop Mechanism — Stuffing Box 

Bhd Fr 17 

1-3, 2-3, 3-3, 4-3 

45-degree 

Slide Valve — Outboard Stuffing 

Box Bhd Fr 17 

IS, 2S, 3S, 4S 

45-degree 

Slide Valve — Inboard Stuffing 

Box Bhd Fr 17 

IT, 2T, 3T, 4T 

45-degree 

Ejection Pump Muzzle Door — 

Stuffing Box Bhd Fr 11 

1W 

45-degree 

Ejection Pump Muzzle Door — 

Stuffing Box Bhd Fr 17 

3-7 

45-degree 

Ejection Pump Muzzle Door — 

Stuffing Box Bhd Fr 18 

3-8 

45-degree 

Ejection Pump Muzzle Door — 

Middle Steady Bearing 

3V 

90-degree 


After Ne8t 


Muzzle Door -- Bearing Bhd Fr 178 

5G, 6G 

45-degree 

Muzzle Door — Stuffing Box 

Bhd Fr 171 

5AA,6AA 

45-degree 

Muzzle Door — Stuffing Box 

Bhd Fr 172 

5BB, 6BB 

45-degree 

Stop Mechanism — Stuffing Box 

Bhd Fr 172 

5FF,6FF 

45-degree 









Ii 
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Table 5-1. Lubrkation Chort—Continued 


MachAnium—Greaie Point 

Greaae Line No. 

Fittinff Elbow Type 

After Nest—Continued 

Slide Valve — Outboard Stuffing 

Box Bhd Pr 172 

5T, 6T 

45-degree 

Slide Valve — Inboard Stuffing 

Box Bhd Pr 172 

5U, 6U 

45-degree 

Ejection Pump Muzzle Door — 
Stuffing Box Bhd Pr 171 

5GG 

45-degree 

Ejection Pump Muzzle Door — 
Stuffing Box Bhd Pr 172 

6GG 

45-degree 
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Tabi* 5-2. Lubrication Schedule 



Breech 

door 

- 

X 

X 

- 

X 

- 

8 points 
inside ship 

Pivot bolt and rocker arm 


- 

X 

- 

X 

X 

- 

— 

Locking ring, breech door arm and bracket; 
coat pinion and rack gear teeth 

Barrel 


X 

X 


X 



Outboard points L, M, N, P, Q, R, S, T 
(Bow); Outboard points M, N, P, Q, R, S, 

T, U (Stem); inboard, rollers and accessible 
valve rubbing surfaces 

Tube 

muzzle 

door 

- 

X 

X 

- 

X 

- 

— 

Outboard points A, B, C, D, E, F, 1, 2 
(Bow); Outboard points B, C, D, E, F, G, 

AA, BB, (Stem) 

Torpedo 

stop 

- 

X 

X 

- 

X 

- 

— 

Outboard points G, H, J, K, 3 (Bow); Out¬ 
board points H, J, K, L, FF (Stem) 


X 

- 

- 

X 

X 

- 

7 points 
inside ship 

Gear housing, bearing, stuffing box and 
shaft bearing 

Tripping 

Latch 

— 

X 

” 

X 

X 

- 

4 points 
inside ship 

Stuffing box, two bearings, fork and pin; 
Outboard points 4, 5, 6 (Bow);Outboard 
points CC, DD, EE (Stem) 


X 

- 

- 

X 

X 

- 

— 

Handle and pin, two forks and pin, connecting 
rod 

Drain 

valve 

interlock 

“ 

X 

“ 

X 

X 

- 

8 points 
inside ship 

Shaft and 7 bearings 


X 

- 

- 

X 

X 

- 

— 

12 forks and pins 

Interlock 

- 

X 

- 

X 

X 

- 

6 points 
inside ship 

Interlock bearing, 3 on bearing bracket, 
interlock bracket bearing; coat exposed 
gear teeth and working surfaces 


- 

X 

- 

~ 

- 

X 

— 

Coat intemal working parts and contact 
surfaces of handle, interlock bearing, and 
rings 


X 

- 

- 

X 

X 

- 

— 

Rocker arms and clutch 

Ejection 

pump 

muzzle 

door 


X 

X 


X 



Outboard points IU, IV, 1W, 3U, 3V, 3W, 
3-7, 3-8, (Bow); Outboard points 5V, 6V, 
5W, 6W, 5GG, 6GG (stem) 
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OUTBOARD LUBRICATION SYSTEM. This 
system consists of four distributor valves, four 
lubrication dials, and associated grease lines. It 
is actually a three-in-one outboard lubrication 
system, serving the six torpedo tubes and two 
ejection pumps of the ship. 

Bow Tubes and Ejection Pump. The two-in- 
one outboard lubrication system, figure 5-1, 
serving the forward tube nest consists of a pair 
of two-fitting distributor valves and four lubri¬ 
cation dials (three with six grease fittings, the 
fourth with eight). The six lubricatingdevicesare 
secured to and penetrate the torpedo room for¬ 
ward bulkhead (at frame 18). 

The distributor valves are located seven inches 
below the centerlines of tubes Nos. 1 and 3, 4 
feet 6 inches from the ship centerline, with the 
port-side valve outboard of tube No. 2 and the 
starboard valve outboard of tube No. 1. Each 
lubrication dial is located inboard of and above 
the associated torpedo tube. 

Each distributor valve is equipped with a 
selector handle, indicator dial, Index piate, and 
two grease fittings. The handle has a pointer and 
a spring-loaded plug that engagesshallownotches 
on the surface of the indicator dial surface when 
the handle is rotated. The circumference of 
the indicator dial surface is inscribed with 21 posi- 
tions, lettered from A to W (except I and O). 
Each letter represents a grease point common to 
the four forward tubes (positions U, V, and W of 
the starboard valve serve the ejection pump; the 
same positions on the port-side valve are spares). 
An index piate, attached to each valve, lists the 
grease points served by the valve. 

Three of the four lubrication dials are equipped 
with six grease fittings and an indicator piate. A 
large numeral in the center of each indicator 
piate indicates the associated torpedo tube. 
Smaller numerals, inscribed on the piate cir¬ 
cumference, represent the common tube grease 
points served. The fourth lubrication dial, associ¬ 
ated with tube No. 3, is similar to the others 
in function, differing only in the number of grease 
fittings — it has eight (instead of six). Fittings 
Nos. 7 and 8 serve the ejection pump. Two 
reference plates are secured to the torpedo room 
forward bulkhead, one just below the tube No. 1 
lubrication dial and the other just below the tube 
No. 2 dial. The piate below the tube No. 1 dial 
lists grease points on tubes Nos. 1 and 3 and 
the ejection pump; the piate below No. 2 lists 
grease points on tubes Nos. 2 and 4. 

To lubricate a grease point served by one of 
the distributor valves, rotate the selector handle 


on the appropriate valve until the pointer is 
aligned with the letter corresponding to the grease 
point to be served. Fit a compressed air grease 
gun to the fitting (equipped with a check valve) 
serving the particular tube (or the ejection pump) 
and trigger the grease gun. 

To lubricate a grease point served by one of 
the lubrication dials, fit a compressed air grease 
gun to the appropriate grease cock on the dial 
associated with the tube or ejection pump, open 
the cock by turning the key, and trigger the 
grease gun. When the point has been lubricated, 
shut the cock and disconnect the grease gun. 


Stem Tubes and Ejection Pump. The outboard 
lubrication system, tigure 5-2, serving the after 
torpedo nest consists of a pair of distributor 
valves that serve the stem tubes (Nos. 5 and 6) 
and the after ejection pump. 

One valve, similar in design and operation 
to the 21-position forward-nest distributor valves 
(except that position A is neutral and the valve 
has only two grease fittings), is secured to and 
penetrates the torpedo room after bulkhead at 
frame 171. It is located to starboard of the ship 
centerline, just outboard of and 2 feet 5-3/8 inches 
above the centerline of tube No. 5. Each grease 
fitting serves 18 common grease points on the 
associated tube and two different grease points 
(V and W) on the ejection pump. A reference 
piate, secured to the inboard side of the valve 
body, indicates the associated grease points. 


The other valve, located just outboard of and 
12-1/8 inches below the 21-position valve just 
described, is mounted on a foundation secured to 
the torpedo room after bulkhead and penetrates 
the bulkhead. It is equipped with a single grease 
fitting, selector handle, indicator dial, and 
reference piate. The surface of indicator dial has 
16 positions (5AA through 5HH and 6AA through 
6HH) inscribed on the circumference. The 
positions (except 5GG, 5HH, 6GG, and 6HH) 
correspond to grease points on the after ejection 
pump; positions 5HH and 6HH are neutral. The 
reference piate, secured to the under side of the 
valve body, indicates the associated grease points. 
The single-arm valve handle is equipped with a 
spring-loaded latch and a pointer. 


Operation of the 21 -position distributor valve is 
similar to that of the forward-nest distributor 
valves. To lubricate a grease point served by the 
16-position distributor valve, fit a compressed air 
grease gun to the single grease fitting located 
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on the handle hub, depress the thumb-operated 
latch, rotate the handle until the pointer indicates 
the particular grease point, and trigger the grease 
gun. 

INSPECTION. Inspect torpedo tube com- 
ponenta for serviceability during scheduled lubri - 
cation; see table 5-2 for lubrication schedule. 


TROUBLESHOOTING. Since correcti ve main- 
tenance consists of restoring a System to oper- 
ational conditlon after a malfunction has occurred, 
it is important that torpedomen familiarize them - 
selves with the symptoma of the more common 
torpedo tube system malfunctione, probable 
causes of the malfunctions, and remedies for the 
malfunctions, table 5-3. 


CORRECTIVE MAiNTENANCE 

Corrective maintenance, in contrast with pre- 
ventive maintenance, deals with treatment of 
torpedo tube system components followinga com¬ 
ponent breakdown or malfunction. This section 
describes recommended troubleshooting pro- 
cedures as well as corrective maintenance pro- 
cedures for various system components. 


NOTE: Table 5-3 does not include ali 
possible torpedo tube malfunctions. It 
should only be used as a guide in 
troubleshooting. If the malfunction can- 
not be located and remedied according 
to table 5-3 data, the operator should 
initiate a step-by-step inspection of 
torpedo tube components. 
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Tabto 5-3. Troubleshooting Chart 


Symptom 

Prob&ble Canae 

Remedy 

Tube falis to 
fire when 
remote firirig 
switch or haud 
firing key 
is positioned 
to FIRE 

1. No Service air 

la. Return actuated device (switch or key) 
to unfired position and apply Service 
air to system. 

lb. If Service air is available 9 check that 
ejection pump muzzle door (and air 
interlock valve) is open. 


2. No air flask 
pressure 

2a. Check that reducing station isolation 
valves are open and reducing station 
is functioning normally. 

2b. If valves in 2a are open and sound of 
escaping air is heard, check air flask 
drain valve shut and check piping for 
leakage between reducing station and 
firing valve. 

2c. If valves in 2a are open and no sound of 
escaping air is heard, isolate the reducing 
station and charge the impulse flask 
manually (see chapter 4, Impulse 

Flask, Charging). 


3. Stop bolt shaftlng 
is seized 

3. Loosen bulkhead stuffing box gland nut. 


4. Firing control 
valve does not 
move to the fired 
position 

4. Disassemble and clean valve. 


5. Linkage from the 
firing solenoid 
or hand firing 
key is deformed, 
damaged, or out 
of adjustment 

5. Repair or adjust the linkage so that it 
opens the firing key valve when the 
solenoid or hand firing key is actuated. 


6. Water slugs being 
fired and anti- 
refire plunger is 
in fired position 

6. Shut and reopen tube muzzle door. 


7. Anti-refire plunger 
has notretumedto 
battery 

7. Return manually. Check linkage to 

muzzle door operating rod (rack machined 
to upper surface interlock slide). 


8. Firing plunger 
gagged 

8. Check muzzle door fully open and 

linkage between plunger and muzzle door 
properly adjusted. 

Tube falis to 
fire when 
remote firing 
switch is 
positioned 
to FIRE 

1. Electrical 
firing Circuit 
is broken 

la. Position hand firing key to FIRE. As 
soon as possible, check firing solenoid 
and Circuit continuity. Repair as 
necessary. 

lb. If open muzzle door does not actuate 
same-tube interlock switches, check 
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Table 5-3. Troubleshooting Chart—Continuad 


Symptom 

Probable Cause 

Remedy 





adjustment of switch operating gear and 
check that switch is operative. 




lc. 

If same-tube switches operate normally, 
check that other same -nest switches 
are not actuated. 

Sluggish tube 

i. 

Binding of 

i. 

Lubricate bearings. Check bulkhead 

firing action 


stop bolt 
shaft bearing 


stuffing box. 


2. 

Sluggish 
firing control 
valve operation 

2. 

Disassemble valve. Clean or repair. 


3. 

Sluggish firing 
valve operation 

3. 

Disassemble valve; clean or repair. 


4 . 

Service or impulse 

4a. 

Service air - check torpedo room stop 



air not up to 


valve locked fully open. 



pressure 

4b. 

Service air - air interlock valve not 
fully open; check linkage between 
valve and ejection pump muzzle door 
operating mechaniam. 




4c. 

Impulse air - check operation of 
reducing station; if faulty, charge 
air flask manually. 

Stop mechanism 

1 . 

Stop shaft is 

1 . 

Lubricate bearings; check bulkhead 

fails to retum 
to LOAD positlon 


binding 


stuffing box. 

after tube is 

2. 

Latches do not 

2- 

Check latch operation; renew springs 

fired 


engage stop bolt 
piston 


as required. 

Tube muzzle 

1. 

Interlock 

Ia. 

Check drain valve is fully shut. 

door cannot 


handle cannot 

lb. 

Check breech door secured by locking 

be opened 


be moved to 


ring (ring rotated onto locked stop). 



horizontal 

lc. 

Check position of tripping latch 



position 

Id. 

operating handle (RIGGED FOR DEPTH 
CHARGE with interlock broken or 

NORMAL OPERATING POSITION). 

Check ali other same-nest tube inter¬ 
lock handles in the vertical position. 


2. 

Tube-sea 

2. 

Equalize tube and sea pressure 



pressures 


(equalizing valve); check gage 



unequal(deep 
submergence 
only) 


readings. 


3. 

Loss of 

3. 

If malfunction Is upstream of hand pump 



hydraulic 


tie-in to hydraulic supply header, put 



pressure 


hand pump on the line and use it to 
supply opening pressure. 
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TobU 5-3. TroublwhooHng—Contkiuod 


Symptom 

Probable Cause 

Remedy 

Tube breech 
door cannot 
be locked 

1. Breech door 
not fully 
shut 

la. Push muzzleward on breech door untll 
locking ring can be rotated to the 
locked position. 

lb. If the breech door cannot be shut by 
pushing on it in the muzzleward 
direction, check that the torpedo is 
hard against the muzzleward cam of the 
stop bolt and that no foreign matter 
is lodged between the breech door inner 
facing and die seat on the barrel 
breech end. 


2. Locking rlng 
threads are 
fouled or damaged 

2. Disassemble locking ring; ciear and 
lubricate locking ring threads. 

Mechanica lly 
started 
torpedo falis 

1. Tripping latch 
does not engage 
torpedo starting 

la. Check that tripping latch operates with 
breech door (extends into tube with 
door shut; retracts with door open). 

to start 

lever 

lb. Adjust tripping latch to extend 
prescribed distance into tube with 
breech door shut. 

lc. Check that tripping latch operadng 
handle is in die NORMAL OPERATING 
POSITION. 

Electrlcally 

1. Broken 

la. Check power on. 

started 

firlng 

lb. Check fuses not blown. 

torpedo falis 
to start 

Circuit 

lc. Check power available at B-cable 
connector receptacle. 

l d. Ring out B-cable, if necessary. 

le. Remove A-cable from torpedo and ring 
out. 


2. Swltchbox 

Mk 5 not 
actuated 
sufficlently 
to make firlng 
Circuit contacts 

2. Check air pressure between swltchbox 
control vent valve and swltchbox 
operadng mechanism. 


3. Swltchbox Mk 5 
damaged 
intemally 

3. Remove swltchbox and return it to 
tender or shop for repairs or 
replacement. 


4. Tube had been 
flooded without 
a protector plug 
in the B-cable 
receptacle 

4. Replace blown fuses; clean and dry 

B-cable receptacle. Check that 
either an A-cable plug or a protector 
plug is fitted to the receptacle 
before floodlng the tube. 
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Tobto 5-3. Troubleshooting Chort—<Continuad 

Sjmptom Probable Causa Remedy 

Torpedo runa 1. Stop mechanism 1. Rotate stop mechanism to FIRE to ciear 

in tube not fully torpedo guide stud. 

(firing silent actuated to 

swimout) FIRE Position 


2. Stop bolt clears 
muzzleward 
torpedo guide 
stud but not 
breechward guide 
stud 

Torpedo 1. Muzzle door 

damaged when not fully open 

launched 

2. Misalignment 
of muzzle 
door shutters 

Water leaks 1. Muzzle door 

into tube not fully shut 


2. Slide valve 
leaking 


3. Drain valve 
leaking 


2. Rotate stop mechanism to FIRE and 
hold it there until torpedo clears 
the tube. 


1. Check adjustment of muzzle door 
mechanism. 

2. Check shutter clearances with muzzle 
door (and shutter) open. 


l a. Position muzzle door control valve to 
SHUT. 

lb. If preceding remedy fails because of 
lack of hydraulic pressure, use 
emergency hand pump. 

lc. If debris is between muzzle door and 
face of tube barrel, open the muzzle 
door and fire a water slug. 

2a. Check installation of slide valve 
gaskets. Remove and reinstall 
correctly, if required. 

2b. Tom or cut slide valve gasket. Remove 
damaged gasket and replace. 

2c. Debris fouling slide valve action. 

Open muzzle door and fire water slug 
to ciear tube barrel of debris. 

2d. Check Iinkage between slide valve and 
muzzle door for adjustment. Readjust, 
if required. 

3a. Debris fouling drain valve operation. 
Open drain valve and blow through 
from tube to WRT tank. 

3b. If preceding remedy fails, reverse 
blowing (from WRT tank to tube) 
and shut drain valve during 
blowing. Remove drain grid at tube 
and attempt to remove debris from line. 

3c. If both preceding remedies fail, dis- 
assemble, ciear, and reassemble 
drain valve. 
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SLIDE VALVE. Normally, the torpedo tube 
•lide valve will permit leakage only after pro- 
longed use or as the resuit of damage to slide 
▼alve gaskets. In either event, gaskets can be 
replaced from within the tube. 

Leakage. The operational hlstory of tubea 
similar to Torpedo Tubea Mk 60 and Mods indl- 
cates that normal slide valve operation, over a 
perlod of time, can resuit ln damage to the 
synthetic rubber, single-lip gaskets effectlng 
the seal between the slide valve and the tube 
barrel. Damage to either or both gaskets re¬ 
sulta in water leakage from the surrounding 
impulse tank luto the torpedo tube. 

Four causes of damage to slide valve gaskets 
have been noted: 

1. The monel-clad, high-tenslle Steel torpedo 
tubea are welded into the hull structure and, 
despite ali known precautions, welding has re- 
sulted in deviatlons from the desired condltlon 
of true roundness. 

2. Early gasket damage was traced partlally 
to double-llp gaskets that had been cut and torn 
by slide valve aedon. Thls type gasket has been 
replaced by a single-lip type with more standout 
(die distance the gasket lip protrudes over die 
surface agalnst which the gasket is fltted) and 
better dynamlc sealing prope rtles (at the point 
of maximum out-of-romidness, the single-lip gas¬ 
ket filis the vold between the slide valve and the 
tube cylinder with 0.020 inch to spare). 

3. With die double-llp gaskets, the re was a 
problem of incompressible water being trapped 
between die lips of the gaskets. As a soludon, 
24 siots were machined into the circumference 
of the breechward end of the slide valve cylinder 
to vent the trapped water (or air). The se siots, 
thought to have contrlbuted to gasket damage, 
have been ellmlnated since the double-llp gaskets 
are no longer used. 

4. With the new single-lip gaskets lnstalled, 
gasket damage and slide valve leakage has been 
caused mainly by lncorrect lnstalladon. Thls 
problem can be remedied only by striet adherence 
to gasket lnstalladon instruedons. 

Despite the improvement in gasket deslgn, and 
because of the inherent out -of - round tube cylinder 
characterisdc and the posslbillty of lncorrect 
gasket lnstalladon, gasket damage and slide valve 
leakage is sdll possible. In fact, over a perlod 
of dme and caused by normal wear, it is most 
probable. 


Should the slide valve leak, the gaskets should 
be examlned for damage and lncorrect lnstalladon, 
and replaced when required. 

Removal, Slide valve se gme nt rlngs and 
gaskets, figure 2-4, can be renewed or the slide 
valve removed from the torpedo tube from within 
the ship and while the ship is waterborne. 


1. Check that the ejecdon pump muzzle door 
is shut. 

2. Shut the impulse tank equallzlng valve. 

3. Draln the impulse tank, using die trim 
pump. 

4. Open the breech door of the tube from 
which the slide valve is to be removed. 


NOTE: Steps S, 6, and 7 do not have 
to be performed unless the slide valve 
is to be removed from the tube. Torenew 
gaskets wlthout removlng the slide valve, 
omit the se three steps. 


5. Remove the drcumferendal land from the 
tube breech end. 

6. Remove ali longitudinal land between die 
breech end of the tube and die breechward end 
of the slide valve. 

7. Remove the two rollers b et ween the tube 
breech end and the breechward end of the slide 
valve. 

8. Remove the eight screws holdlng the two 
slide valve brackets to the slide valve. 


NOTE: The slide valve is now free of 
the slide valve brackets to which are 
secured the slide valve operating rods. 


9. Install the hydraullc JacUng unit asshown 
in figure 5-3. 

a. Install bars (A) horizontally (at the 3- 
and 9-o'clock positions) in die tube barrel. 

b. Posidon bars (B) horizontally on bars 
(A) in the tube bore, ooe agalnst the muzzleward 
edge of the slide valve and the other agalnst 
the breechward edge. 


Digitized by uooQle 


5-19 



NAVWEPS OP 2398 


c. Lock bars (B) in place with washers 
(W) and nuts (N). 

dL Install bar (C) on the breech-sidebar 
(B) on the tube centerline, and lock it in place with 
bar (F) f washers (Y), and nuts (X). 

e. Using bar (F) as a base, install 
hydraulic ram (R) with spacer (S) on the tube 
centerline. 

f. Screw spacer (S) into bar (D) and 
install bar (D) into breech door locking ring (L). 

10. Increase pump pressure by exercisingthe 
pump operating handle to move ram (R) and the 
slide valve muzzleward 2-1/2 inches. 


NOTE: To renew segment rings and 
gaskets, replace with new rings and 
gaskets (as required), andperform steps 
a, b, and c under step 2 of Replacement. 


11. Rotate bar (D) free of the lugs on the 
breech door locking ring and remove spacer (S) 
and ram (R) from the tube. 

12. Grasp bar (F) or bars (A) and withdraw 
the slide valve from the tube. 

Replacement. Replacement procedures are 
required after either renewing slide valve segment 
rings and gaskets or removing the slide valve for 
maintenance. Both procedures, figure 5-3, canbe 
performed entirely from within the ship and with 
the ship waterbome. 


1. Replacement after slide valve removal: 

a. Move the slide valve into the tube 
barrel until it is positioned exactly as it was before 
performing step 13 of Removal (2-1/2 inches 
muzzleward of die normal shut position). 

b. Perform steps a, b, and c of step 9 
of Removal. 

c. Replace slide valve breech- and 
muzzle-end segment rings and gaskets. 

d. Position bar (D) horizontally in breech 
door locking ring (L) so that the pipe-tapped side 
of bar (D) faces breechward. 

e. Screw spacer (S) with ram (R) into 
bar (D). 


f. Slide bar (E) over bars (A) until it 
seats against the base of ram (R). 

g. Lock bar (E) into place with washers 
(Y) and nuts (X). 

h. Exercise the pump operating handle 
to increase pump pressure, to move ram (R) 
in the direction away from the tube muzzle, and 
to move the slide valve breechward to the shut 
position. 

i. Replace the eight screws securingthe 
slide valve brackets to the slide valve, the two 
tube breech-end rollers, the longitudinal lands, 
and the breech-end circumferential land. 

j. Ref ili the impulse tank, using the trim 

pump. 

2. Replacement after segment ring and gasket 
renewal: 

a. Remove bars (C) and (F). 

b. Reverse bar (D) so that the pipe- 
tapped side faces breechward. 

c. Perform preceding steps f through j. 


Legend for Figure 5-3 (Facing) 
A - Bar, Longitudinal 

B - Bar, Valve Clamp 

C - Bar, Centerline 

D - Bar, Ram Spacer 

E - Bar, Replacement 

F - Bar, Removal 

L - Locking Ring, Breech Door 
N - Nut (for bar B) 

R - Ram, Hydraulic 

S - Spacer, Ram 

W - Washer (for bar B) 

X - Nut (for bar E or F) 

Y - Washer (for bar E or F) 
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(W) AND (N) 


(A. SUDE VALVE REMOVAL) 


SUDE VALVE 
BRACKET BOLTS (4) 


(N) AND (W) 



(W) AND (N) 


SUDE VALVE 
GASKET 


SLIDE VALVE BRACKET 
(ONE OF TWO) 


(N) AND (W) 


PUMP 


OPERATING 

HANDLE 


(B. SLIDE VALVE REPLACEMENT) 


Figure 5-3. Hydraulic Jack for Slido Volvo 
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NOTE: For steps prelimlnary to a, b, 
and c, see steps 1 through 11 under 
RemovaL 


the tube barrel instead of ridlng on the rollers 
lf the roller Is set too low; and (2) die torpedo 
will blnd in die tube if the setting is too hlgh. 


ROLLER SETTING. Normally, the torpedo 
tube barrel rollers are adjusted and set at in- 
stallatlon or whenever the tube Is bore gaged. 
However, lt will be necessarytoadjustthe rollers 
whenever they appear to be out of adjustment. 
Rollers are adjusted to the level that permits 
free psssage of eldier die bore gageora torpedo. 
Setdngs are 0.047 (nomlnal) and 0.02 (minimum) 
inch above the level of the land at the 6-o'clock 
posldon. 

An out-of-adjustment roller is usually indl- 
cated by dlfflculty in loading a torpedo: (1) the 
torpedo will scrape along the bottom portion of 


Rollers are adjusted fromwlthin the tube. Each 
roller, figure 2-3, is equipped with a pair of 
notched adjusdng studs, one at each end of the 
roller (inboard and outboard). Each adjusting stud 
Is held in place by a setscrew. To lower the 
roller, remove the setscrew and rotate the ad¬ 
justing stud clockwise one or more notchea. To 
raise the roller, remove the setscrew and rotate 
die adjusting stud counterclockwlse. 


NOTE: Unless the roller axis is not t 
level, always rotate both same-roller 
adjusting studs in the same direction and 
the same number of notchea. 
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STOP BOLT SHAFT REMOVAL. The stopbolt 
housing is designed to permlt removal of the 
stop bolt shaft from within the torpedo tube, with- 
out removing the housing from the tube. Shaft re¬ 
moval is facilitated by use of special jacking 
tool (BUWEPS Dwg. 1590168), figure 5-4. The 
following procedure is recommended: 

1. Check that the tube isdrainedand vented. 

2. Latch open the tube breech door. 

3. Remove the four screws (BUWEPS Dwg. 
830451) securing the bearing blocks (BUWEPS 
Dwg. 830449). 

4. Fasten the jacking piate (BUWEPS Dwg. 
1566563) to the bearing blocks with four bolts 
(stock number MS35311-187) and washers (stock 
number MS35338-127). 

5. Fasten the jacking frame (BUWEPS Dwg. 
1566564) to the jacking piate with special bolt 
(BUWEPS Dwg. 1074713). 

6. Rotate the special bolt to jack out the 
bearing blocks and the stop bolt shaft (BUWEPS 
Dwg. 1637015). 

The jacking tool is not used to replace the 
stop bolt shaft and bearing blocks: 

1. Remove the four bolts (stock number 
MS35311-187) securing the jacking piate to the 
bearing blocks. 

2. Replace the stop bolt shaft in the housing. 

3. Replace the bearing blocks, securing them 
with the four screws (BUWEPS Dwg. 830451). 

INTERLOCK SWITCH ADJUSTMENT. The 
arm (actuated by the muzzleward movement of the 
interlock slide) that operates the interlock 
switches on each torpedo tube (three on each 
bow tube and two on each stern tube) is equipped 
with adjusting studs. Normally, the studs are 
so positioned that the interlock slide simultan- 
eously actuates ali same-tube interlock switches 
when the slide reaches the extreme muzzleward 
position. 


If indicator power is available, if the tube 
muzzle door is open, and if the lamp is oper¬ 
at ive, the TUBE READY indicator should be 
lighted. If the TUBE READY indicator is not 
lighted and if a 11 required conditions exist, there 
is a possibility that the interlock switch oper- 
ating arm is out of adjustment and that the 
switches are not actuated. If the indicator lights 
when the switches are actuated manually, an 
out-of-adjustment operating arm is causing the 
malfunction. 


To correct the malfunction, loosen the lock 
nut and rotate the adjusting stud counterclockwise 
until the switch is actuated with the tube muzzle 
door in the open position. Tighten the lock nut 
when the required adjustment is effected. 


NOTE: Because the same arm operates 
all same-tube interlock switches, it is 
important that all same-tube adjusting 
studs are adjusted to enable simultaneous 
actuation of all same-tube interlock 
switches. 


Failure of electrical firing circuitry with the 
TUBE READY indicator lighted can also be a 
symptom of an out-of-adjustment interlock switch 
operating arm. It can also indicate many other 
malfunctione. If one interlock switch is actuated 
and another same-tube switch is not, make the 
necessary adjustment. 


DISASSEMBLY AND ASSEMBLY. Normally, 
major componente of the torpedo tubes are dis- 
assembled and assembled at a tender or base. 
Adequate work space and a complete stock of 
repair parts cannot be provided on board a sub- 
marine because of space limitatione. 


If it becomes necessary to disassemble a com¬ 
ponent, see the applicable general arrangement 
drawlngs and the list of available on-board repair 
parts listed in chapter 6. Scribe or otherwise 
mark parts as they are disassembled to facilitate 
reassembly. 
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SUPPLEMENTARY DATA 


Thls chapter contains data in pictorial and/or 
tabular form that, though not required for the 
operator to understand the torpedo tube system, 
may be required by an operator who desires 
more detailed Information conceming specific 
torpedo tube system components. 

The data include: a glossary of terms; list 
of on-board spare parts; list of special tools 
proyided for use with tube system components; 
list of drawings (LD) numbers for tube system 
assemblies; list of general arrangement and 
assembly drawing numbers for system com¬ 
ponents; and list of te st forms applicable to the 
system. 

GLOSSARY OF TERMS 

The glossary of terms, table 6-1, ispresented 
in tabular form. It list8 terms, used throughout 
this publication, that are either abbreviations or 
commonly used to describe system components. 
Opposite each term listed appears official 
nomenclature or an explanation of the term to 
eliminate possibility of misimderstanding on the 
part of personnel unfamiliar with torpedo tube 
systema in general. 

ON-BOARD SPARE PARTS 

On-board spare parts associated with torpedo 
tube system components are listed in table 6-2. 
The table is divided into functional systems to 
facilitate location of required spare parts. 
Functional systems include the tube barrel, 
breech door mechanism, muzzle door mech- 
anism, ejection pump, firing mechanism, inter- 
lock mechanism, torpedostop mechanism, Switch- 
box Mk 5 and operating mechanism, and tripping 
latch mechanism. The spare parts listed are 
those actually fumished to the ship (NAVWEPS 
Procurement List No. R-24168). 

NOTE: NAVWEPS List No. R-24168 also 
lists spare parts provided to tenders or 
base facilities for use in conjunction with 
the torpedo tube system. Shipboard space 
limitatione prevent stocking with ali 
spare parts that mlght be required. 


For each on-board spare part, table 6-2 lists 
the figure and index number of the part, official 
nomenclature (and, in some cases, brief descrip- 
tion), Standard Navy Stock Number (SNSN), 
BUWEPS drawing number, and quantity fumished. 

To facilitate location and Identification of on- 
board spare parts, each is called out pictorially 
(figures 6-1 through 6-9). The figure and index 
number (column one of table 6-2) refers to the 
pictorial callouts; i.e., figure and index number 6- 
1-1 refers to the spare part designated as No. 1 
on figure 6-1. 

SPECIAL TOOLS AND ACCESSORIES 

Special tools and accessorles provided for use 
with the torpedo tube system are listed in figure 
6-10. Two of each tool and accessory are pro¬ 
vided — one for the forward nest and the other 
for the after nest. 


NOTE: The tools and accessorles listed 
in figure 6-10 are not to be confused with 
those listed in Submerged Torpedo 
Tubes - Tool List (Bow and Stem Nests), 
BUWEPS LD 297271. Tools listed in 
figure 6-10 are those furnished to the 
ship, with the number restricted because 
of shipboard space limitations. LD 
297271 lists ali tools required for tube 
system maintenance. 


Each tool listed in figure 6-10 is depicted 
pictorially for identificationpurposes. Inaddition, 
figure 6-10 lists the following Information for 
each tool: nomenclature, Standard Navy Stock 
Number (SNSN), BUWEPS drawing number, and 
use. 

LD NUMBERS AND GENERAL ARRANGEMENT 
AND ASSEMBLY DRAWINGS 

BUWEPS list of drawings (LD) and arrange¬ 
ment and assembly drawings for the torpedo tube 
system and components are listed in tables 6-3 
and 6-5. BuShips arrangement and assembly 
drawings for components associated with the 
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torpedo tube system are listed in tabies 6-4 
and 6*5. The listed numbers refer to pians, 
diagrams, and lists of system componente that 
may be used as aids in maintenance of system 
componente. 

Tables 6*3 and 6-4 list the components numeri - 
cally; i.e. # according to the LD or BuShips number 
for the particular component or assembly. Table 
6*5 lists the components alphabetically. 


NOTE: Tables 6-3 and 6-4 list com¬ 
ponents by official title and table 6-5 
lists components by colloquial title. 


As used in table 6-5, tities facilitate 
location of LD or drawing numbers. 


TEST FORMS 

List of test forms is given in table 6-6. Test 
forms cover such subjects as maintenance pro- 
cedures, operational procedures, tightness teste, 
load testa, clearances, strength tests, and drop 
tests. 

For each test form listed in table 6-6 is given 
the component tested, the nature of the test, and 
the test form number. 


j 

*- ( 

i 

u 

l 1 
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Tabis 6-1. Glottary of Ttrmi 


Term 

Explanation 

A-cable 

The 65-conductor torpedo control cable between the torpedo 
and the breech door connector receptacle (interior) 

At battery 

Position of a component after completion of the firing cycle 

Barrel 

Torpedo Tube Barrel Mk 14 Mods 1 and 2 

B-cable 

The 65-conductor torpedo control cable between Switchbox Mk 5 
and the breech door connector receptacle (exterior) 

Bhd 

Bulkhead 

Bow nest 

Torpedo tubes Nos. 1 and 3 (starboard) and 2 and 4 (port) and 
associated components 

Breech door 

Torpedo Tube Breech Door Mk 20 Mods 5 and 6 

Cuft 

Cubic feet 

Draining 

Removing water from a torpedo tube or tank, using either 

50-psi air or gravity (also used to describe a pumping operatlon) 

Ejection pump 

Hydraulic Ejection Pumps Mk 7 and Mods 

Ejection pump cycling 

Exercising the ejection pump with reduced impulse flask pressure 
and with the tube muzzle door and slide valve shut (identical to 
Inboard Slug) 

Fire control system 

Fire Control System Mk 101 Mod 11 

Firing mechanism 

Firing Mechanism Mk 6 Mods 3 and 4 

Firing panel 

Firing Panel Mk 21 Mod 5 (in the attack center) 

Fr 

Frame 

Hydromotor 

A unit that transforma hydraulic power into mechanical power 
required for valve operatlon 

Impulse air 

1500- to 2000-psi air used to operate the ejection pump 

Impulse flask 

A flask, charged with air, used as the source of operating 
power by the ejection pump 

Impulse tank 

A tank, normally filled with water, connecting the ejection 
pump water cylinder and each same-nest torpedo tube 
(through the slide valve of each tube) 

Inboard slug 

Exercising the ejection pump with reduced pressure impulse 
air, with the tube muzzle door and slide valve shut (identical to 
Ejection Pump Cycling) 

Indicator panel 

Indicator Panel Mk 10 Mod 4 (forward), Mk 9 Mod 2 (aft) 
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Table 6-1. Glossa ry of Terms—Continoed 


Term 

Explanation 

Interlock mechanism 

Interlock Mechanism Mk 6 Mods 11 and 12 (not to be confused 
with overall torpedo tubes interlocks system) 

Interlock switch 

Electrical starting and firing power and ready light interlock 
switch (three on each forward-nest tube; two on each after- 
nest tube) 

Interlock valve 

Air interlock valve (one for each tube nest) 

JA 

Interior Communication Circuit JA, Captain v s Battle Circuit 

LH 

Left-hand 

Mod 

Modifica tion 

Mk 

Mark 

Muzzle door 

When used without a prefix, refers to Tube Muzzle Door Mk 21 
and Mods (usually carries prefix "tube" or M ejection pump") 

Prescrlbed impulse 
pressure 

1500- to 2000-p8i air 

Psi 

Pounds per square inch (pressure) 

Relay transmitter 

Relay Transmitter Mk 15 Mod 4 (forward), Mk 22 Mod 4 (aft) 

RH 

Right-hand 

Runout 

A torpedo capable of moving from a torpedo tube to sea under 
its own power (identical to Swimout) 

Sea valve 

Used, in some instances, in place of ejection pump muzzle door 

Shrouded torpedo 

A torpedo equipped with an anti-cavitation cylinder secured 
to the vertical and horizontal stabilizers (tail vanes) 

Sight glass 

Torpedo tube water-level indicating gage glass (two on each tube) 

SNSN 

Standard Navy Stock Number 

Stem nest 

Torpedo Tubes Nos. 5 (starboard) and 6 (port) and associated 
componente 

Stqp mechanism 

Torpedo Stop Mechanism Mk 15 Mod 1 

Swimout 

A torpedo capable of moving from a torpedo tube to sea under 
its own power (identical to Runout) 

Torpedo tube 

21-Inch Submerged Torpedo Tubes Mk 60 and Mods 

Transfer switch 

Normal-emergency power transfer switch (one on each tube) 

Tripping latch 

Tripping Latch Mechanism Mk 16 Mods 3 and 4 
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Table 6-1. Glossary of Terms—Continued 


Term Explanation 

Tube nest interlock Torpedo tube muzzle door interlock (one for the forward 

nest, one for the after nest) 

WRT tank Water T round torpedo tank 
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Tobla 6-2. On-Boord Spara Paris Usi 

(Note. Thi* liet does not include spare parta listed under General Stores Supply Material. 
The parts here appear in Section 13 of NAVWEPS List No. R-24168.) 


Fis. and 
Index No. 

Nomenclatore 

SNSN 

BUWEPS Dwg. 

j 

Qtjr 

(Figure 6-1 — Tube Barrel Spare Parts) 



6-1-1 

Lock Washer 

25310-595-7163 

1038564 

12 

6-1-2 

Gasket 

Z1045-210-3750 

1768518 

2 

6-1-3 

Gasket 

Z1045-210-3751 

1768560 

2 

6-1-4 

Flat Washer 

Z5310-245-0320 

830485 

1 

6-1-5 

Sleeye Bushing 

Z3120-661-4387 

830495 

1 

6-1-6 

Machine Screw Hex Hd, 

5/8 x 1-1/2 

25305-558-4276 

MS35311-162 

50 

6-1-7 

Adjusting Stud 

Z1045-384-7468 

745533 

1 

6-1-8 

Headless Setscrew 

25305-281-3122 

830670 

4 

6-1-9 

Screw 

Z1045-626-228 

1074654 

8 

6-1-10 

Gasket 

25330-530-3402 

1073097 

4 

6-1-11 

Machine Screw, Fil Hd 

25305-281-1062 

830529 

2 

(Figure 6- 

•2 — Breech Door Mechanisn 

i Spare Parts) 




6-2-1 

Stop Bolt 

Z1045-698-0947 

1049006 

2 

6-2-2 

Latch 

Z1045-626-2225 

821435 

1 

6-2-3 

Pivot Bolt 

Z1045-626-2224 

821423 

2 

6-2-4 

Breech Latch 

Z1045-626-2223 

821422 

1 

6-2-5 

Spring, Compression 

Z5340-597-3925 

821426 

1 

6-2-6 

Gage Glass 

Z1045-381-3484 

745494 

2 

6-2-7 

Bolt, Hex Hd, 3/8-16 UNC, 
2A x 7/8 

Z5305-527-5611 

MS35311-59 

8 

6-2-8 

Screw, Cap, 1/4-20 UNC, 
3A x 1/2 LG 

Z5305-579-1364 

12-Z-1043-31 

12 

6-2-9 

Pressure Gage 

Z6685-227-0208 

745493 

1 
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Table 6-2. On-Board Spara Parts List—Continuad 


Fig. and 
Index No. 

Nomenclature 

SNSN 

BUWEPS Dwg. 

Qtj 

(Figure 6- 

•2 — Breech Door Mechanism 

Spare Parts - Continued) 


6-2-10 

Screw, Cap, 5/9-11 UNC, 
3A x 2-1/4 LG 

Z5305-543-5947 

12-Z-1043-102 

2 

6-2-11 

Socket 

Z1045-626-2292 

1702810 

1 

6-2-12 

Gasket, Preform 

Z1045-210-3761 

1151522 

1 

6-2-13 

Plug and Trigger 

Z1045-026-7734 

LD45093 

2 

6-2-14 

Remover Assembly 

Z1045-603-2911 

LD45216 

1 

6-2-15 

Screw, Machine 

Z5305-558-4276 

MS35311-162 

(See Item 
6-1-6) 


(Figure 6-3 — Muzzle Door Mechanism Spare Parts) 


6-3-1 

Adapter, Female 


1768555 

2 

6-3-2 

V-Ring Packing, 

2 X 2-5/8 ins. 


1768556 

10 

6-3-3 

Adapter, Male 

Z1045-381-3501 

1768554 

2 

6-3-4 

Key, Machine 

Z5315-584-9795 

1074688 

1 

6-3-5 

Wiper Strip 

Z1045-626-2296 

1821404 

2 

6-3-6 

Tie Rod, Threaded 

Z5306-584-8196 

1074672 

1 

6-3-7 

Screw, Soc Hd, 

#10-24NC x 1/2 LG 

Z5305-515-7692 

12-Z-1043-21 

5 

6-3-8 

Adapter, Female 

Z1045-626-2277 

1702737 

1 

6-3-9 

Lockpiece 

Z1045-319-8210 

745511 

3 

6-3-10 

Adapter, Male 

Z1045-626-2263 

1702666 

1 

6-3-11 

Washer, Nonmetal 

Z5330-584-9666 

1073099 

2 

(Figure 6- 

•4 — Ejection Pump Spare Parts) 




6-4-1 

Spring, Compression 

25340-597-1696 

1048942 

2 

6-4-2 

Spring, Compression 

Z5340-209-8776 

727058 

1 

6-4-3 

Spring, Compression 

Z5340-209-8810 

727059 

1 

6-4-4 

Gasket, Circular 

Z1045-210-3698 

745638 

1 

6-4-5 

Wiper Strip 

Z1045-626-2296 

1821404 

1, 

(See Item 

6-3-5) 
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Tabi» 6-2. On-Board Spare Parts List—Continued 


FI *. and 
Indes No. 

Nomenclatore 

SNSN 

BUWEPS Dwg. 

Qty 

(Figure 6-4 — EJection Pump Spare Parts - Continued) 

6-4-6 

Key, Machine 

Z5315-584-8196 

1074688 

(See Item 

6-3-4) 

6-4-7 

Male Adapter 

Z1045-381-3501 

1768554 

(See Item 

6-3-3) 

6-4-8 

Tie Rod 

Z5306-584-8195 

1074673 

8 

6-4-9 

Screw 

Z5305-579-1364 

12-Z-1043-31 

(See Item 

6-2-8) 

6-4-10 

Sensitive Swltch 

Z5930-630-6163 

1636993 

1 

6-4-11 

Male Adapter 

Z1045-626-2263 

1702666 

(See Item 
6-3-10) 

6-4-12 

Female Adapter 

Z1045-626-2277 

1702737 

(See Item 

6-3-8) 

6-4-13 

Lockpiece 

Z1045-319-8210 

745511 

(See Item 

6-3-9) 

6-4-14 

Washer, Nonmetal 

Z5330-584-9666 

1073099 

(See Item 
6-3-11) 

6-4-15 

Screw 

Z5305-515-7692 

12-Z-1043-21 

(See Item 

6-3-7) 

6-4-16 

Gaaket 

Z1045-565-4596 

1429568 

1 

6-4-17 

Limlt Swltch 

Z5930-556-9835 

1387685 

1 

6-4-18 

Gaaket 

Z5330-530-3401 

1073101 

2 

6-4-19 

Washer, Nonmetal 

Z5305-585-3361 

1074739 

1 

6-4-20 

Washer, Nonmetal 

Z5330-584-9668 

1074740 

1 


(Figure 6-5 — Firing Mechanism Spare Parta) 


6-5-1 

Screw 

Z5305-579-5611 

12-Z-1043-31 

(See Item 

6-2-8) 

6-5-2 

Plunger 

Z1045-210-3722 

1164879 

1 

6-5-3 

Screw, Soc Hd, 1/4- 
20 UNC, 3A x 3/4 

Z5305-543-5944 

12-Z-1043-33 

8 

6-5-4 

Screw 

Z5305-543-5946 

12-Z-1043-61 

24 

6-5-5 

Solenoid, Elect 

Z5945-503-6521 

714056 

1 
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Table 6-2. On-Board Spara Ports Urt—ConHmrad 


Fi*, and 

Index No. 

Nomenclatore 

SNSN 

BUWEPS Dwg. 

Qty 

(Figure 6-5 — Firlng Mechanlsm Spare Parts - Continued) 

6-5-6 

Spring, Compression 

Z5340-209-8947 

830586 

1 

6-5-7 

Spring, Compression 

Z5340-663-9772 

944120 

1 

6-5-8 

Screw, Machine 

Z5305-527-5611 

MS35311-59 

(See Item 

6-2-7) 

6-5-9 

Stralght Pln 

Z5315-282-1735 

830611 

2 

6-5-10 

Spring, Compression 

Z5340-209-8948 

830626 

i 

6-5-11 

Stralght Pin 

Z5315-282-1737 

830612 

2 

6-5-12 

Switch, Sensitive 

Z5930-630-6160 

1566560 

1 

6-5-13 

Screw, Soc Hd, 1/4- 
20 UNC, 3A x 3/8 

Z5305-543-5943 

12-Z-1043-30 

4 

6-5-14 

Switch, Sensitive 

Z5930-630-6159 

1566559 

1 

(Figure 6-6 — Interlock Mechanlsm Spare Parts) 

6-6-1 

Grease Nlpple 

Z1045-573-8836 

1048937 

6 

6-6-2 

Screw, Machine 

Z5305-527-5611 

MS35311-59 

(See Item 

6-2-7) 

6-6-3 

Screw 

Z5305-543-5944 

12-Z-1043-33 

(See Item 

6-5-3) 

6-6-4 

Bolt, Special 

Z5306-543-5772 

1074701 

1 

6-6-5 

Switch, Sensitive 

Z5930-630-6158 

1566480 

1 

6-6-6 

Screw 

Z5305-543-5945 

12-Z-1043-35 

1 

6-6-7 

Switch, Sensitive 

Z5930-630-6157 

1566479 

1 

6-6-8 

Spring, Compression 

Z5340-209-8956 

1164914 

1 

6-6-9 

Spring, Compression 

Z5340-531-7456 

1588199 

1 

6-6-10 

Setscrew 

Z5305-275-4052 

745539 

1 

6-6-11 

Screw 

Z5305-579-1364 

12-Z-1043-31 

(See Item 

6-2-8) 

6-6-12 

Bearing (LH) 

Z1045-544-9815 

1429491 

1 

6-6-13 

Bearing (RH) 

Z1045-544-9814 

1429490 

1 


Digitized by uooQle 


4-9 












NAVWEPS OP 2398 


Table 6-2. On-Board Spare Parts Lbt—Continued 


Fig. and 
Index No. 

Nomenclature 

_ 

SNSN 

BUWEPS Dwg. 

Qty 

(Figure 6-7 — Torpedo Stop Mechanlsm Spare Parta) 

6-7-1 

Gasket 

Z5330-530-3402 

1073097 

(See Item 
6-1-10) 

6-7-2 

Nut 

Z5310-584-5430 

1074709 

4 

6-7-3 

'Gasket 

Z1045-319-8277 

830452 

1 

6-7-4 

Screw 

Z5305-543-5946 

12-Z-1043-61 

(See Item 

6-5-4) 

6-7-5 

Lockpiece 

Z1045-626-2226 

1048885 

1 

6-7-6 

Screw 

Z5305-543-5948 

12-Z-1013-84 

12 

6-7-7 

Plunger (LH) 

Z1045-626-2295 

1702827 

i 

6-7-8 

Pin 

Z5315-543-3444 

1074678 

2 

6-7-9 

Button 

Z1045-626-2231 

1074727 

2 

6-7-10 

Spring, Compression 

Z5340-209-8675 

830520 

1 

6-7-11 

Plunger (RH) 

Z1045-626-2293 

1702826 

1 

6-7-12 

Tapered Pin 

Z5315-584-9673 

830554 

2 

(Figure 6-8 — Switchbox Mk 5 and Operating Mechanlsm Spare Parts) 

6-8-1 

Gasket 

Z5330-641-0810 

1137534 

6 

6-8-2 

Gasket 

Z5330-641-0808 

1481636 

6 

6-8-3 

Gasket 

Z5330-171-6932 

830880 

6 

6-8-4 

Gasket 

Z1045-210-4858 

970244 

6 

6-8-5 

Machine Key 

Z5315-209-7851 

830762 

1 

6-8-6 

Reset Lever 

Z1045-626-2247 

1429558 

1 

6-8-7 

Relay Armature 

Z5945-665-8283 

12-Z-13001-16 

3 

6-8-8 

Switch, Rotary 

Z5930-504-7361 

17-S-67156-7029 

1 

6-8-9 

Plunger 

Z1045-319-8336 

1387765 

1 

6-8-10 

Washer, Flat 

Z5330-292-2201 

970239 

9 

6-8-11 

Bolt, HexHd 

Z5305-527-5611 

MS35311-59 

(See Item 

6-2-7) 

6-8-12 

Plimger, Control 

Z1045-544-9809 

1429429 

1 
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Table 6-2. On-Board Spare Parts List—Continued 


Fig, and 
Index No. 

Nomenclature 

SNSN 

BUWEPS Dwg. 

Qty 

(Figure 6-9 — Tripping Latch Mechanism Spare Parts) 

6-9-1 

Spring, Coii 

Z5340-597-1704 

830569 

1 

6-9-2 

Gasket 

Z5330-527-9674 

1387672 

1 

6-9-3 

Tripping Latch 

Z1045-544-9808 

1387648 

1 
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SUDE VALVE 



Figura 6-7. Tuba Barral Rmpair Parts 
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MUZZLEWARD 









SUPPLEMENTARY DATA 


n 

l 



FIRING VALVE 


7 i 11 ' i - r i - a ^ 8 

MUZZLE DOOR 
POWER CYLINDER 

/ 12 . 




MUZZLE DOOR 
POSITION 
INDICATOR ; 
SWITCH / 




Li 



■ 



RAM-AT-BATTERY 

SWITCH 


STUFFING 60X 


WATER CYLINDER 
HEAD 



RAM RETURN AND VENT VALVE 


FIRING CONTROL VALVE 


Figurm 6-4. Ejmcfion Pump Repair Parts 
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(STOP CYIINDER VALVE) 


3 




Figur* W. Firing Mmchanism Repair Parts 
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(STOP BOLT HOUSING) 







SUPPLEMENTARY DATA 




8- 

UvvvcN 

lilii 


(SWITCHBOX CONTROL 
VENT VALVE) 



Figure 6-8. Switchbox Mk 5 and Opnrating Mmchanism Ropair Parti 
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(TRIPPING LATCH HOUSING) 



Figura 6-9. Tripping Lotch Mtehanitm-Kmpak Fort» 
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TOOL NAME 


STANDARD NAVY 
STOCK NUMBER 


BUWEPS 

DWG 


USE 


ILLUSTRATION 


RING 

INSERTER 


Z1045*381*3494 


821193 


INSERTING 
0-RING IN 
0-RING GROOVE 



<=$ ° 


GAGE 


Z1045-544-9797 


1219752 


CHECK CLEARANCE 
OF TRIPPING 
LATCH 



JACK 

ASSEMBLY 


Z1045*606 4672 


1590168 


JACKING OUT 
STOP BOLT SHAFT 
(726966) AND 
BEARING BLOCKS 
(1637015), STOP 
BOLT HOUSING 



MUZZLE 

TRAM 


Z1045-544-9758 


1019195 


WITH PUNCH 
(993653), BELOW, 

TO MARK AND 
CHECK TUBE MUZZLE 
DOOR SHAFT IN THE 
OPEN POSITION 



PUNCH 


Z1045-560*3425 


993653 


WITH MUZZLE TRAM 
(1019195), ABOVE, 

TO MARK AND CHECK 
TUBE MUZZLE DOOR 
SHAFT IN THE OPEN 
POSITION 



Figuro 6-10. Spodal Tool and Accossory List (Sheet 2) 
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SUPPLEMENTARY DATA 



TOOL NAME 


STANDARD NAVY 
STOCK NUMBER 


ILLUSTRATION 


WRENChf Z1045*544-9796 1219741 


NUT REMOVAL, 
BREECH DOOR 
B-CABLE 
RECEPTACLE 


SPANNER 

WRENCH 


Z1045-651*5591 1637000 


ON POWER 
CYLINDER 
PISTON (1522476) 
OF SEA VALVE 
OPERATING GEAR 


SPANNER 

WRENCH 


Z5120-541-1806 1124930 


GLAND (830450) 
REMOVAL, STOP 
BOLT HOUSING 


SPANNER 

WRENCH 


Z5120-541-1805 1151530 


ON NUT (1048939), 
FIRING VALVE 



Figuro 6-10. Spiciat Tool and Accesso ry List (Shoot 3) 


Digitized by 


Google 









NAVWEPS OP 2398 


Tabi* 6-3. BUWEPS U*t af Drawingt (ID) and Gwwral Arrangamant 
and A—hly Drawingt (Numwteal) 


BUWSP8 L D 

BUWKP8 Dwv* 

Title 

45093 

833095 

Protector Plug and Grlp Assembly 

45216 

809231 

A-Cable Plug Remover Assy 

288860 

1467984 

Switch Box Mk 5, Mod 2 - List of Dwg and Bili of Materlal 

289596 

1692096 

21" Sub. Torpedo Tube Assy #319 (Nest Arrgt) Bow - 
Plan Vlew 

— 

1692097 

21" Sub. Torpedo Tube Assy #319 (Nest Arrgt) Bow - 
Elevation 


1692098 

21" Sub. Torpedo Tube Assy #319 (Nest Arrgt) Bow - 
Sections 

297271 

1580164 

21" Sub. Torpedo Tube Mk 60, Mod 1 (Bow) R. H. 

297273 

1580170 

21" Sub. Torpedo Tube Mk 60, Mod 2 (Bow) L. a 

297284 


Sub. Torpedo Tube - Tool List (Bow and Stem Nesta) 

297285 

1580224 

21" Sub. Torp. Tube Muzzle Door Mech Mk 21, Mod 5 
(Bow) R. H. 

297286 

1580225 

21" Sub. Torp. Tube Muzzle Door Mech Mk 21, Mod 6 
(Bow) L. H. 

297309 

1551518 

Torpedo Tube Slide Valve - L. H. 

297312 

1502725 

21" Sub. Torp. Tube Muzzle Door Mech., Hinge Bracket 
and Door Arm Assy (Bow) R. H. 

297313 

1502726 

21" Sub. Torp. Tube Muzzle Door Mech., Hinge Bracket 
and Door Arm Assy (Bow) L. H. 

297316 

1692114 

Drain Valve Interlocks Assy (Bow) R. H. 

297317 

1692115 

Drain Valve Interlocks Assy (Bow) L. H. 

297318 

1580204 

Sub. Torp. Tube Ejection Pump Mk 7, Mod 0 (Bow) 

298358 

821236 

Protector Cap for Torpedo Control A-Cable 

298387 

1522415 

Roller Box Assy 

414218 

1600292 

Torpedo Control Cable Mk 3, Mod 12 - Submarine Unit Assy 

481094 

1580154 

21" Sub. Torp. Tube Barrel Shell - R. H. 

481095 

1580155 

21" Sub. Torp. Tube Barrel Shell - L. H. 

481109 

1566540 

Firing Control Valve 
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Tabi* 6-3. MJWBS lirt of Drawing» (ID) and Gwwral Am mgwwn» 
and Ammdbty Draw in g» (Numarlca l ) ConWwwd 


BUWEPS LD 

BUWEPS Dw*. 

Tftk 

481167 

1503660 

Sub. Torp. Tube EJection Pump - Water CyUnder and 

Platon (Bow) R. H. 

481168 

1551536 

Sub. Torp. Tube EJection Pump - Air Cy Under Anebor 

Aaay - R. H. 

481169 

1551532 

Sub. Torp. Tube EJection Pump - Air Cy Under - Platon 
and Bumper (Bow) 

481170 

1590159 

Torpedo EJection Pump - Firing Valve 

481171 

1590179 

Ram Return and Vent Valve 

484663 

1460627 

Ram Control Tlmlng Valve Aaay (Bow) 

481173 

1503676 

Sub. Torp. Tube EJection Pump Muzzle Door Mech. Aaay 
(Bow) R. H. 

481176 

1343524 

Sub. Torp. Tube EJection Pump Muzzle Door Hlnge 

Bracket and Door Arm - R. H. 

481178 

1551514 

Interlock Valve and Indicator Swltch Operatlng Mech. 

481181 

1551517 

Torpedo Tube Sllde Valve - R. H. 

481182 

1580144 

21" Sub. Torp. Tube Sllde Valve - Operatlng Mech. - R. H. 

481183 

1580145 

21" Sub. Torp. Tube Sllde Valve - Operatlng Mech. - L. H. 

481184 

1502730 

Interlock Swltch Aaay (Bow) 

481186 

1580221 

Interlock, Muzzle Doors, Bow Neat 

481187 

1692099 

21" Sub. Torpedo Tube Aaay #320 (Neat Arrgt) Bow - 
Plan Vlew 

— 

1692129 

21" Sub. Torpedo Tube Aaay #320 (Neat Arrgt) Bow - 
Elevatlon 

— 

1692130 

21" Sub. Torpedo Tube Aaay #320 (Neat Arrgt) Bow - 
Sectione 

481188 

1580174 

21" Sub. Torpedo Tube Mk 60, Mod 3 (Stem) R. H. 

481189 

1580175 

21" Sub. Torpedo Tube Mk 60, Mod 4 (Stem) L. H. 

484640 

1580226 

21" Sub. Torpedo Tube Muzzle Door Mech. Mk 21, Mod 7 
(Stem) R. H. 

484641 

1580227 

21" Sub. Torpedo Tube Muzzle Door Mech. Mk 21, Mod 8 
(Stem) L. H. 
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Tablt 6-3. BUWEPS Lis» of Drawings (LO) and General Arrangement 
and Assembly Drawings (Numericoljh-Conlinued 


BUWEPS LD 

BUWEPS Dwg. 

Tttle 

484642 

1551564 

21" Sub. Torpedo Tube Muzzle Door Mech. - Hinge 

Bracket, Door and Door Arm (Stem) R. H. 

484643 

1551565 

21" Sub. Torpedo Tube Muzzle Door Mech. - Hinge 

Bracket, Door and Door Arm (Stem) L. H. 

484665 

1580228 

Drain Valye Interlocks Assy (Stern) 

484667 

1580222 

Interlock, Muzzle Doors, Nest (Stern) 

484668 

1580169 

Sub. Torp. Tube EJecticm Pump Mk 7, Mod. 1 (Stem) 

484669 

1580141 

Sub. Torp. Tube Ejectlon Pump Water Cylinder and 

Piston Assy (Stem) 

484670 

1467443 

Sub. Torp. Tube Ejectlon Pump Assy - Air Cylinder 

Anchor (Stem) 

484671 

1551524 

Sub. Torp. Tube Ejectlon Pump Air Cylinder, Piston and 

Bumper (Stem) 

484672 

1580140 

Sub. Torp. Tube Ejectlon Pump Muzzle Door Mech. 

Assy (Stem) 

484673 

1460646 

Sub. Torp. Tube Ejectlon Pump Muzzle Door Mech. 

Hinge Bracket and Door Arm Assy (Stem) 

484674 

1551534 

Sub. Torp. Tube Ejectlon Pump Muzzle Door Mech. 

Power Cylinder, Piston and Piston Rod 

484664 

1467442 

Ram Control Timing Valve - Assy (Stem) 

484685 

1702785 

Throttle Valve Assy. 

484694 

1580151 

21'* Sub. Torp. Tube Barrel Mk 14, Mod 1 - R. H. 

484695 

1580152 

21” Sub. Torp. Tube Barrel Mk 14, Mod 2 - L. H. 

484703 

1551535 

21" Sub. Torp. Tube Muzzle Door Mech. - Power 

Cylinder and Piston Rod 

484705 

1580193 

21" Sub. Torp. Tube Breech Door Mech. Mk 20, 

Mod 5 - R. H. 

484706 

1580194 

21" Sub. Torp. Tube Breech Door Mech. Mk 20, 

Mod 6 - L. H. 

484707 

1580233 

21" Sub. Torp. Tube Interlock Mech. Mk 6, Mod 11 - 
R. H. 

484708 

1580234 

21" Sub. Torp. Tube Interlock Mech. Mk 6, Mod 12 - 
L. H. 
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SUPPUEMENTARY DATA 


Table 6-3. BUWEPS List of Drawings (LD) and General Arrangement 
and Assembty Drawings (Numerical)—Contmued 


BUWEPS LD 

BUWEPS Dwg. 

Title 

484709 

1580183 

Torpedo Stop Mechanism Mk 15, Mod 1 

484710 

1551553 

Torpedo Stop Mechanism - Cylinder and Piston Assy 

484711 

1590143 

Torpedo Stop Mechanism - Gear Drive Assy 

484712 

1356546 

Torpedo Stop Mechanism - Stop Bolt Housing Assy 

484713 

1692094 

21" Sub. Torp. Tube Firing Mech Mk 6, Mod 3 - R. H. 

484714 

1692095 

21” Sub. Torp. Tube Firing Mech. Mk 6, Mod 4 - L. H. 

484715 

1590151 

21" Sub. Torp. Tube Firing Mech. - Solenoid and Hand 

Firing Key - R. H. 

484716 

1590152 

21” Sub. Torp. Tube Firing Mech. - Solenoid and Hand 

Firing Key - L. H. 

484717 

1590153 

21" Sub. Torp. Tube Firing Mech. - Stop Cylinder 

Valve - R. H. 

484718 

1590154 

21" Sub. Torp. Tube Firing Mech. - Stop Cylinder 

Valve - L. H. 

484719 

1692092 

Torpedo Tripping Latch Mech Mk 16, Mod 3 - R. H. 

484720 

1692093 

Torpedo Tripping Latch Mech Mk 16, Mod 4 - L. H. 

484721 

1590156 

Operating Mech. for Switch Box Mk 5 - R. H. 

484722 

1590157 

Operating Mech. for Switch Box Mk 5 - L. H. 

484726 

1502729 

Interlock Switch Assy (Stem) 

484729 

1566537 

Control Valve for Mk 5 Switch Box 

487710 

1590139 

Torpedo Tripping Latch Interlock - R. H. 

487711 

1551566 

Torpedo Tripping Latch Interlock - L. H. 

— 

1692128 

21" Sub. Torp. Tube Assy #319 - Interlock Mech. 

Diagram (Bow) 


1692131 

21" Sub. Torp. Tube Assy #320 - Interlock Mech. 

Diagram (Stem) 

— 

1580231 

Firing Diagram (Pictorial) - Bow 

— 

1580232 

Firing Diagram (Pictorial) - Stem 
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Tabis 64. BuShips Gimral Ar r onQsmsnt and Amm m bt y Praw i ng» ( Nu ms rteo l) 


BuShips Dw*. 
(SSB(N)586) 

Titfe 

515-1720948 

Torpedo Compensating Valve Asey 

515-1720949 

Torpedo Compensating Valve Detall Sheet 1 

515-1720950 

Torpedo Compeneatiiig Valve Detall Sheet 2 

700-1719241 

Stop Valve Interlock, Air to Pire Oontrol System - Arrgt and Details 

700-1719243 

Diagram Air and Torpedo Pire Control Fwd 

700-1719244 

Dlagram Air and Torpedo Pire Control Aft 

700-1719234 

Torpedo Tube Bow Lubrication Arrangement 

700-1719325 

Torpedo Tube Lubrication Bow and Stern Outboard - Asay and Details 

700-1719326 

Torpedo Tube Lubrication Bow and Stern Outboard - Details 

700-1719327 

Torpedo Tube Stern Lubrication Arrangement 

700-1719328 

Torpedo Tube Lubrication Valve Stern Impulse Tank - Asay and Details 

700-1719329 

Torpedo Tube Lubrication Valve Stern Impulse Tank - Detall Sheet 1 

700-1719344 

Valve Torpedo Tube Draln - Arrgt and Details 

700-1719345 

Valve Torpedo Tube Draln Operating Gear - Details 

700-1719346 

Manifold Torpedo Tube Draln - Details 

700-1719347 

Manlfold Torpedo Tube Blow and Vent Fwd. - Assy 

700-1719348 

Manifold Torpedo Tube Blow and Vent - Detall Sheet 1 

700-1719349 

Manlfold Torpedo Tube Blow and Vent Aft - Assy 

700-1719350 

Manifold Torpedo Tube Blow and Vent - Detall Sheet 2 

700-1720428 

Plping Air to Torpedo Pire Control Pwd 

700-1720430 

Piping Air to Torpedo Pire Control Aft 

700-1720524 

Valve WRT Plood-Prom-Sea Arrgt 

700-1720525 

Valve WRT Plood-Prom-Sea Body and Bonnet 

700-1720526 

Valve WRT Plood-Prom-Sea Operating Gear 

700-1720587 

Valve Torpedo Tube Draln Operating Gear - Arrgt 

700-1720717 

Bow Torpedo Tube Shutters - Arrgt 

700-1720718 

Bow Torpedo Tube Shutters - Detall Sheet 1 
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SUPPIEMENTAKY DATA 


Tabi* 6-4. BvShlp» G*n*ral Arrang*m*nt and Amwbl y Drawing* (Hu mf teol)—Contliwd 

BaShlp* Dw». 

(8SB(N)S86) 

700-1720720 Bow Ejectlcm Pump Shuttera - Aaay and Detaila 

700-1720942 Torpedo Tube Preaaure Equallxlng Valve Fwd - Aaay and Detaila 

700-1720943 Impulae Tank Preaaure Equallxlng Valve Fwd - Aaay and Detaila 

700-1720945 Impulae Tank Preaaure Equallxlng Valve Manifold - Detaila 

700-1720966 Valve WRT Overflow Aaay 

700-1720967 Valve WRT Overflow - Detall Sheet 1 

700-1720968 Valve WRT Overflow - Detall Sheet 2 

700-1720973 Torpedo Tube Lubricaticm Valve Bow and Stern Outboard - Detall Sheet 2 
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Tabi* 6-5. List ei Drawings (LD) and Ganaral Arrangamant and Assembly Drawings (Alpha batical) 


BUWEPS LD 

BUWEPS or 
BuShips (SSR 
(N)586) Dwfir. 

Title 

— 

700-1719347 

Blow and Vent Manifold, Assy (Bow) 

— 

700-1719349 

Blow and Vent Manifold, Assy (Stern) 


700-1719348 

Blow and Vent Manifold, Detall (Sheet 1) 

— 

700-1719350 

Blow and Vent Manifold, Detail (Sheet 2) 

45216 

809231 

Breech Door A-Cable Plug Remover, Assy 

298358 

821236 

Breech Door A-Cable Protector Cap 

414218 

1600292 

Breech Door Control Cable Mk 3 Mod 12 

484705 

1580193 

Breech Door Mechanism Mk 20 Mod 5 - R. H. 

484706 

1580194 

Breech Door Mechanism Mk 20 Mod 6 - L. H. 

45093 

833095 

Breech Door Protector Plug and Grip, Assy 

— 

515-1720948 

Compensating Valve, Assy 

— 

515-1720949 

Compensating Valve, Detail (Sheet 1) 

— 

515-1720950 

Compensating Valve, Detail (Sheet 2) 

— 

700-1719344 

Drain Valve, Arr and Details 

— 

700-1719346 

Drain Valve Manifold, Details 

— 

700-1720587 

Drain Valve Operating Gear, Arr 

— 

700-1719345 

Drain Valve Operating Gear, Details 

297318 

1580204 

Ejection Pump Mk 7 Mod 0 (Bow) 

484668 

1580169 

Ejection Pump Mk 7 Mod 1 (Stem) 

481168 

1551536 

Ejection Pump Air Cylinder, Anchor Assy - R. H. 

484670 

1467443 

Ejection Pump Air Cylinder, Anchor Assy (Stem) 

481169 

1551532 

Ejection Pump Air Cylinder, Piston and Bumper (Bow) 

484671 

1551524 

Ejection Pump Air Cylinder, Piston and Bumper (Stem) 

481167 

1503660 

Ejection Pump Water Cylinder and Piston (Bow) - R. H. 

484669 

1580141 

Ejection Pump Water Cylinder and Piston (Stern) - R. H. 

— 

700-1720943 

Equalizing Valve (Impulse Tank), Assy and Details (Bow) 
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SUPPLEMENTARY DATA 


Table 6-5. List of Drawingi (LD) and General Arrangement and Assembly Drawings (Alphabetical)—Continuad 


BUWEPS LD 

BUWEPS or 
BuShipfl (SSR 
(N)586) Dwf. 

Title 

— 

700-1720942 

Equalizing Valve (Tube), Aaey and Details (Bow) 


700-1720945 

Equalizing Valve Manifold, Details 

481109 

1566540 

Firing Control Valve 

— 

1580231 

Firing Diagram, Pictorial (Bow) 

— 

1580232 

Firing Diagram, Pictorial (Stern) 

484713 

1692094 

Firing Mechanism Mk 6 Mod 3 - R. H. 

484714 

1692095 

Firing Mechanism Mk 6 Mod 4 - L. H. 

484715 

1590151 

Firing Mechanism, Solenoid and Hand Firing Key - R. H. 

484716 

1590152 

Firing Mechanism, Solenoid and Hand Firing Key - L. H. 

— 

700-1719243 

Firing System Air, Diagram (Bow) 

— 

700-1719244 

Firing System Air, Diagram (Stern) 

— 

700-1720428 

Firing System Air, Piping (Bow) 

— 

700-1720430 

Firing System Air, Piping (Stern) 

481170 

1590159 

Firing Valve 

297316 

1692114 

Interlock, Drain Valve, Assy (Bow) - R. H. 

297317 

1692115 

Interlock, Drain Valve, Assy (Bow) - L. H. 

484665 

1580228 

Interlock, Drain Valve, Assy (Stern) 

484707 

1580233 

Interlock Mechanism Mk 6 Mod 11 - R. H. 

484708 

1580234 

Interlock Mechanism Mk 6 Mod 12 - L. H. 

— 

1692128 

Interlock Mechanism, Diagram, Tube Assy #319 (Bow) 

— 

1692131 

Interlock Mechanism, Diagram, Tube Assy #320 (Stern) 

481186 

1580221 

Interlock, Muzzle Doors Nest (Bow) 

484667 

1580222 

Interlock, Muzzle Doors Nest (Stern) 

481184 

1502730 

Interlock Switch, Assy (Bow) 

484726 

1502729 

Interlock Switch, Assy (Stem) 
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TobW 6-5. Ibt of Drawingt (ID) and Gwwral Airangnmnnt and AnwnWy D r awing* (AlphabaHcal)—ConNnund 


BUWEPS LD 

BUWEPS or 
BuShips (SSR 
(N)586) Dwf. 

Titi* 

487710 

1590139 

Interfode, Trlpping Latch - R. H. 

487711 

1551566 

Interfode, Trlpping Latch - L. H. 

- 

700-1719241 

Interfock Valve (Air), Arr and Detaila 

481178 

1551514 

Interlock Valye (Air), and Indicator Switch, Operating 
Mechanlam 

— 

700-1719234 

Lubrlcatlon, Arr (Bow) 

— 

700-1719327 

Lubricatlon, Arr (Stern) 

— 

700-1719328 

Lubrlcatlon, Distributor Vahre, Asay and Detaila (Stern) 

— 

700-1719329 

Lubrlcatlon, Distributor Valve, Detaila • Sheet 1 (Stem) 

— 

700-1720973 

Lubrlcatlon, Distributor Valve, Detaila - Sheet 2 
(Bow and Stem) 

— 

700-1719325 

Lubrlcatlon, Outboard, Aasy and Detaila (Bow and Stem) 

— 

700-1719326 

Lubrlcatlon, Outboard, Detaila (Bow and Stem) 

481175 

1503676 

Muzzle Door (EJectlon Pump) Mechanlam, Asay (Bow) - R.H. 

484672 

1580140 

Muzzle Door (EJectlon Pump) Mechanlam, Asay (Stem) 

481176 

1343524 

Muzzle Door (EJectlon Pump) Mechanlam, Hlnge 

Bracket and Door Arm (Bow) - R.H. 

484673 

1460646 

Muzzle Door (EJectlon Pump) Mechanlam, Hinge 

Bracket and Door Arm (Stem) 

484674 

1551534 

Muzzle Door (EJectlon Pump) Mechanlam, Power 

CyUnder, Platon, and Platon Rod 

297285 

1580224 

Muzzle Door (Tube) Mechanlam Mk 21 Mod 5 (Bow) - R. H. 

297286 

1580225 

Muzzle Door (Tube) Mechanlam Mk 21 Mod 6 (Bow) - L. H. 

484640 

1580226 

Muzzle Door (Tube) Mechanlam Mk 21 Mod 7 (Stem) - R. H. 

484641 

1580227 

Muzzle Door (Tube) Mechanlam Mk 21 Mod 8 (Stem) - L.H. 

297312 

1502725 

Muzzle Door (Tube) Mechanlam, Hinge Bracket and 

Door Arm Asay (Bow) - R. H. 

297313 

1502726 

Muzzle Door (Tube) Mechanlam, Hinge Bracket and 

Door Arm Asay (Bow) - L. H. 
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Table 6-5. List of Drawings (LD) and General Arrangement and Assembly Drawings (Alphabetlcal)—Continued 


BUWEPS LD 

BUWEPS or 
BuShipa (SSR 
(N)686) Dw*. 

Title 

484642 

1551564 

Muzzle Door (Tube) Mechanlsm, Hinge Bracket and Door 

Arm Assy (Stern) - R. H. 

484643 

1551565 

Muzzle Door (Tube) Mechanlsm, Hinge Bracket and 

Door Arm Assy (Stem) - L. H. 

484703 

1551535 

Muzzle Door (Tube) Mechanlsm, Power Cylinder, 

Plston, and Platon Rod 

484663 

1460627 

Ram Control Timing Valve, Assy (Bow) - R. H. 

484664 

1467442 

Ram Control Timing Valve, Aaay (Stern) 

481171 

1590179 

Ram Retura and Vent Valve 

298387 

1522415 

Roller Box Assembly 

— 

700-1720720 

Shutters (Ejection Pump), Assy and Details (Bow) 

— 

700-1720717 

Shutters (Tube), Arrangement (Bow) 

— 

700-1720718 

Shutters (Tube), Details - Sheet 1 (Bow) 

481181 

1551517 

Slide Valve - R. H. 

297309 

1551518 

Slide Valve - L. H. 

481182 

1580144 

Slide Valve Operating Mechanlsm - R. H. 

481183 

1580145 

Slide Valve Operating Mechanlsm - L. H. 

484717 

1590153 

Stop Cylinder Valve - R. H. 

484718 

1590154 

Stop Cylinder Valve - L. H. 

484710 

1551553 

Stop Mechanlsm, Cylinder and Piston Assy 

484711 

1590143 

Stop Mechanlsm, Gear Drive Assy 

484709 

1580183 

Stop Mechanlsm Mk 15 Mod 1 

484712 

1356546 

Stop Mechanlsm, Stop Bolt Housing Assy 

484729 

1566537 

Switch Box Control Vent Valve 

288860 

1467984 

Switch Box Mk 5 Mod 2 - List of Dwg and Bili of Materials 

484721 

1590156 

Switch Box Mk 5 Operating Mechanlsm - R. H. 

484722 

1590157 

Switch Box Mk 5 Operating Mechanlsm - L. H. 

484685 

1702785 

Throttle Valve, Assy 
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Table 6*5. List of Drawings (LD) and General Arrangement and Assembly Drawings (Alphabetical)—Continued 


BUWEPS LD 

BUWEPS or 
BuShips (SSR 
(N)586) Dwg. 

Title 

297284 

— 

Tool List (Bow and Stern) 

484694 

1580151 

Torpedo Tube Barrel, Mk 14 Mod 1 - R. H. 

484695 

1580152 

Torpedo Tube Barrel, Mk 14 Mod 2 - L. H. 

481094 

1580154 

Torpedo Tube Barrel Shell - R. H. 

481095 

1580155 

Torpedo Tube Barrel Shell - L. H. 

297271 

1580164 

Torpedo Tube Mk 60 Mod 1 (Bow) - R. H. 

297273 

1580170 

Torpedo Tube Mk 60 Mod 2 (Bow) - L. H. 

481188 

1580174 

Torpedo Tube Mk 60 Mod 3 (Stem) - R. H. 

481189 

1580175 

Torpedo Tube Mk 60 Mod 4 (Stem) - L. H. 

289596 

1692097 

Torpedo Tube Nest Arr, Assy #319 (Bow) - Elevation 

289596 

1692096 

Torpedo Tube Nest Arr, Assy #319 (Bow) - Plan View 

289596 

1692098 

Torpedo Tube Nest Arr, Assy #319 (Bow) - Sections 

481187 

1692129 

Torpedo Tube Nest Arr, Assy #320 (Stem) - Elevation 

481187 

1692099 

Torpedo Tube Nest Arr, Assy #320 (Stem) - Plan View 

481187 

1692130 

Torpedo Tube Nest Arr, Assy #320 (Stem) - Sections 

484719 

1692092 

Tripping Latch Mechanism Mk 16 Mod 3 - R. H. 

484720 

1692093 

Tripping Latch Mechanism Mk 16 Mod 4 - L. H. 

— 

700-1720524 

WRT Flood-From-Sea Valve, Arrangement 

— 

700-1720525 

WRT Flood-From-Sea Valve, Body and Bonnet 

— 

700-1720526 

WRT Flood-From-Sea Valve, Operating Gear 

— 

700-1720966 

WRT Overflow Valve, Assy 

— 

700-1720967 

WRT Overflow Valve, Details - Sheet 1 

— 

700-1720968 

WRT Overflow Valve, Details - Sheet 2 
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Table 6-6. List of Te st Forms 


Component 

Test 

Test Form No. 

Torpedo Tubes 

Bore Sighting 

821-1 

Torpedo Tubes 

Bore Gaging 

821-2 

Forward Torpedo Tubes 

Operation (Confidential) 

821-3 

Torpedo Tubes 

Greasing Arrangements - Operation 

821-4 

Torpedo Tubes Muzzle Doors 
and Shutters 

Hand and Hydraulic Operation 

822-1 

Torpedo Tubes Muzzle Doors 

Tightness and Preliminary 

Hand Operation 

822-2 

Forward Torpedo Tubes 

Interlock System 

Operation 

823-1 

After Torpedo Tubes 

Operation (Confidential) 

825-3 

After Torpedo Tubes 

Interlock System 

Operation 

828-1 

Torpedo Hydraulic Hoist 

Load Test and Operation 

833-1 

Torpedo Tubes Shutters 
and Muzzle Doors 

Clearances 

841-1 

Torpedo Tubes Ejection 

Pump Muzzle Door 

Tightness and Operation 

842-1 

Forward Torpedo Tube Drain 
Valves and WRT Over- 
flow Valve 

Hydraulic Operation 

844-2 

Torpedo Impulse Air System - 
Forward and Aft 

Strength and Tightness 

845-1 

Torpedo Impulse Air System - 
Forward and Aft 

Drop Test 

845-2 

Forward Torpedo 400# 

Fire Control Air System 

Strength and Tightness 
and Flush 

845-3 

After Torpedo 400# 

Fire Control Air System 

Strength and Tightness 
and Flush 

845-4 

Forward Torpedo Tubes 

Blow and Vent Valves 

Operation 

845-5 

After Torpedo Tubes 

Blow and Vent Valves 

Operation 

845-6 


6-35 


Digitized by uooQle 





DISTRIBUTE» 


SKDL Fart 1 (No. 73) ani Part 2 (No. 29) 

Tvo copies each unies8 othervise indicated: 

21; 22; 23A; 2«iG; 26F, 26P; 29S4(SS(N) 586); A3(CN0), A5(BUSHIPS Code 525); 
j60, j88; Ll( PortSBOuth N.H., Mare Island, Charleston, Philadelphia, Pearl 
Harbor), L3(Groton), L30; 1^6; W7P(Code Ad), W7V, W9B(Louisville Code Adf), 
M11F, HUG; FRC, GSA, Alexandria, Va. 

Reqttests for additional copies of NAVWEPS OP 2398 (lst Rev) should be 
subsit ted od S. & A. Fona 1093 to the approprlate Forms and Publications 
Sugply Polnt. 


6-36 

• U.S GOVERNMENT PRINTING OFFICE : IMI O—MNIO 


Digitized by uooQle 






















NAVWEPS OP 2398 

FIRST REVISION 






